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the roadto = 
BETTER PUMPS 


fie Road to BETTER PUMPS for Aircraft has long been the Road To Romec. Arthu 


% FIRST . . . with better Water Injection Pumps to step up horsepower and give our 
fighting aircraft that extra Burst of Speed. Vie 


*% FIRST . . . with Dependable non-pulsation Fuel Pumps that give the pilot confidence 
in their maximum Reliability. 


% FIRST . . . with most intricate inspection of every mechanical detail before giving and po 
the O.K. for packing and shipping. rency R 


/ nen \ *% FIRST . . . in concentrating EXCLUSIVELY on building better aircraft pumps. Not rte 


5 a mt trying to be jack of all trades. copies, 
— ying 


a % And FIRST...long before Pearl Harbor—in pumping the fuel for round-the-world Rented 
flights— without showing signs of wear, after circling the globe. Sietel 

Au 
What more can we say about ROMEC PUMPS? pila 


Set Your Budget NOW in support of the 7th War Loan. Then DOUBLE YOUR APPROPRIATION. 


PUMP COMPANY ~ 121 Abbe Road « ELYRIA, OHIO, U. S. A. 
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Distinguished for Long Service 


= 


Che Edo-equipped Vought-Sikorsky OS2U Kingfisher... veteran of count- 
less spotting and rescue missions since Pearl Harbor... is still the indis- 


pensable “merey ship of the air” in every theatre of oyer-ocean operation. 


EDO FLOAT GEAR 


EDO AIRCRAFT CORPORATION. COLLEGE POINT. L. Lb. NEW YORK 
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Electrical Flight Control 


L. M. APPLEGATE* AND V. H. QUAYLET 
Wright Field 


INTRODUCTION 


LECTRICAL FLIGHT CONTROL in air- 
E craft, as dealt with in this paper, 
relates to the operation of airplane con- 
trol surfaces by power actuators, either 
electric or hydraulic, which are con- 
trolled through electric circuits. The 
need for these complications in aircraft 
has developed as the result of the in- 
crease in air pressures and forces en- 
countered in the operation of control 
surfaces, especially on large airplanes. 
There are several large planes, either in 
actual use or under construction, in 
which control surfaces are operated by 
boosters or actuators providing forces in 
excess of the forces that can conveni- 
ently be provided by the pilot. There is 
at least one fighter plane in which part 
of the control surfaces is power actu- 
ated. 

In some of these airplanes, the forces 
required to operate the control surfaces 
are not so large that they could not be 
supplied by man power if sufficient 
sacrifice in maneuverability were per- 
missible. It might be said that power 
operation of the control surfaces up to 
this time has been for ease of operation 
and maneuverability, rather than being 
absolutely necessary to take care of large 
forces. In the present power boost in- 
stallations, the ratio of force exerted by 
the booster to the force on the pilot’s 
control column varies from about 3 to 1 
to about 10 to 1. One, and possibly 
more, aircraft uses a flying tab system of 
control, in which the force provided by 
the tab is of the order of ten times the 
force provided by the pilot. The ratios 
of actuator force to pilot force could 
greatly exceed those now required if 
some of the unconventional types of air- 
craft now under consideration should be 
built. In one airplane that probably 
will be built, the control surfaces will re- 
quire fgrces, expressed as torques, which 
will approach 10,000 lb. ft. A purpose 
of this paper is to present some of the 
aspects of the control problem as it 
might apply to aircraft of such unusual 
size and type. 


Tue CoNntTROL SYSTEM 


The control system of the airplane 
comprises the control surfaces, the 
mechanisms that move the surfaces, the 
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LAS., Dayton, Ohio, November 9-10, 
1944. 

Major. Equipment Laboratory, En- 
gineering Division, Air Technical Service 
Command. 

t Lieutenant. Equipment Laboratory, 
Engineering Division, Air Technical Serv- 
ice Command. 


control transmission from the pilot, the 
pilot’s motive action, and the pilot’s 
senses. In autopilot systems the pilot’s 
senses are represented by gyroscopes and 
associated mechanisms. In present air- 
craft control systems, the pilot senses the 
condition requiring the action and is con- 
scious of the physical effort required to 
produce the action. He is aware of ac- 
celerations of the aircraft resulting from 
the action of the control surfaces. This 
sensing of all the phases of control ac- 
tion, together with the physical effort 
required to control the airplane, de- 
velops a coordination of thought, re- 
flex, and action in the pilot which is com- 
plete. The phrase, “flying by the seat 
of the pants,” is a way of expressing the 
conception of the pilot’s coordination. 

With the increase in size, wing load- 
ing, and speed of aircraft and the con- 
sequent restrictions on maneuverability, 
the pilot’s coordination is being sup- 
plemented more and more by mechanical 
contrivances and control instruments. 
In cruising and in bombing runs, flight 
in large planes is now normally con- 
trolled by the autopilot. In formation 
flying, manual controls superimposed 
on the autopilot controls have been de- 
veloped to relieve the pilot of the physi- 
‘al exertion of controlling the airplane. 
They also permit the pilot to make ad- 
justments in the plane’s course at will 
while letting the autopilot control the 
plane except when adjustment is needed. 
For this kind of flight the “seat of the 
pants” coordination lacks the element 
of physical exertion and to that extent 
is incomplete. 


ContTROL “FEEL” 


This kind of flight control, up to the 
present time, has been restricted in 
service not entirely, but largely, to level 
flight. In the large airplanes with high- 
torque controls now being planned, 
flight without the benefit of the feeling 
of physical exertion may have to be ac- 
complished for all conditions. The loss 
of the ‘‘feel”’ of the force on the control 
surfaces is considered objectionable by 
some, and probably most, pilots and 
designers. Accordingly, in the current 
designs, feel is provided in the con- 
trols either by a ratio of control column 
force to actuator force or by a “‘syn- 
thetic” force that is roughly propor- 
tional to control column displacement. 
The value of these “feels” is question- 
able, especially that of the “synthetic’’ 
feel. Synthetic feel that is not propor- 
tional to the actual forces on the control 
surfaces may give the pilot a false im- 
pression even though he realizes that the 
forces he feels are not truly representa- 
tive of the forces on the airplane. 


Major L. M. Applegate. 
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The proportional feel is safer than 
the synthetic, but the mental evalua- 
tion of large forces on the control sur- 
faces by feeling small proportional 
forces is likely to be of little value. For 
example, in an airplane where the force 
on the control surface varies from zero 
to 10,000 lb. ft., the forces on the control 
column may vary from 0 to 100 lb. ft. or 
perhaps from 0 to 10 lb. ft. In one ease, 
the pilot, if he is going to evaluate men- 
tally the actual control forces, must in 
effect multiply his feel impressions by 
100 in one ease and in the other by 1,000. 
In these instances it is probable that the 
pilot would use the angular displacement 
of the control column as much as the 
force exerted to form his impression of 
control surface force. 

A safer development may be that of 
leaving out synthetic feel entirely and 
making the control column forces as 
small as possible. If the pilot flies 
without physical exertion, he will co- 
ordinate the displacement of the control 
column and rudder pedals with the feel- 
ing of acceleration produced by ma- 
neuver. This may have advantages even 
in aircraft where the forces required to 
operate the control surfaces can be pro- 
vided directly by the pilot but which 
would require such effort as to prevent 
his being fully cognizant of the accelera- 
tions of the plane. The benefits of at- 
tention to accelerations may be greater 
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HYDRAULIC Rescue Hoist 
... engineered and built by K R 


This Sikorsky Helicopter equipped with a 
= Vickers Hydraulic Rescue Hoist is used for 
rescuing personnel from the water or any other f 
inaccessible place. Here is an application that f 
well illustrates many of the important advan- 
tages of Vickers Hydraulic Power and Control. 
The Vickers hydraulic motor for driving the 
winch has the high starting torque necessary. 
It will hold without clutches or brakes and can ths 
be stalled indefinitely without damage. It has ri 
easily controllable variable speed and smooth esp 
operation. It has instant starting, stopping or “oh 
reversal due to very low inertia of the moving of | 
parts. It has simplicity of design and installa- the 
tion. It is rugged and dependable yet has He 
bad Ore 
minimum weight. These are all character- cou 
istics extremely useful on many other aircraft ] 
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gin 
can 
aut 
the 
con 
sen 
the 
of t 
in 
me! 
Th 
mo 
VICKERS aincnaer piston TYPE air 
DRAULIC PUMP AND MOTOR gre the heart = 
of the Hydraulic Rescue Hoist. Their Th 
overall efficiency and horsepower/ weight me} 
ratio are exceptionally high; they oc- a red 
: cupy little space. A wide range of models fill 
is available. tro! 
I ted 
ncorporate 
to 
1414 BLVD. DETROIT 32, MICHIGAN 
ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 on 


6 
rud 
exis 


for 
her 
hat 
an- 
rol. 
the 
ary. 
can 
has 
yoth 
or 
ving 
alla- 


has 


cter- 


raft 


921 


ELECTRICAL 


Fig. 1. 


than the loss of coordination resulting 
from the lack of control force sensing, 
especially in large aircraft where the 
forces on the control surfaces do not con- 
vey to the pilot any accurate impression 
of structural loading on the plane. In 
these instances, the feel of acceleration 
should be a more useful component of co- 
ordination than any other “‘feel’’ that 
could be used. 

Leaving artificial elements of co- 
ordination out of the system, the prob- 
lem becomes one of straightforward en- 
gineering. The engineering problem 
can be divided into three parts: the 
autopilot and pilot’scontrol mechanisms, 
the control surface actuators, and the 
communication system between the 
sensing mechanisms and the actuators. 
This paper is concerned primarily with 
the actuating and communicating parts 
of the system. 


AUTOPILOT SYSTEMS 


_ There are autopilot systems already 
in existence that contain the basic ele- 
ments for complete aircraft control. 
The principles of the existing servo- 
motors in both American and foreign 
aircraft can be applied to airplanes in 
which the forces required are much 
larger than in any existing equipment. 

he existing, although partly experi- 
mental, remote control devices can be 
redesigned, with some additions, to ful- 
fill the requirements of the pilot’s con- 
trol column and rudder pedals. The 
Principles of existing data transmission 
and amplification systems are applicable 
to systems of higher power rating. A 
hypothetic setup for airplane control is 
shown in Fig. 1. Here, control circuits 
Onginating at the control column and 
tudder pedals are superimposed on an 
existing type of autopilot. This rep- 


Diagrammatic layout of electrical flight-control system. 


resents a complete system in which the 
pilot controls the plane through the 
same servomotors that are used with the 
autopilot. At will, the pilot can take 
over from the autopilot for maneuver by 
disconnecting the autopilot, or the pilot 
can leave the controls interconnected 
during level flight and make occasional 
adjustments in the plane’s course 
with the autopilot in normal opera- 
tion. 
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Prtor’s ConTROLS 


There are various ways in which the 
pilot’s controls can communicate with 
the servomotors in a system, but the 
only methods that can be expected to 
receive serious consideration are those 
that can tie in with autopilot controls. 
This condition directs attention to po- 
tentiometers and to self-synchronous ar- 
rangements. Fig. 2 shows a control 
system using potentiometers. This sys- 
tem is one used for controlling a waste 
gate in a turbosupercharger installa- 
tion, but the principles are applicable 
to many other types of controls. In 
this system, relative angular displace- 
ment between a sending and a receiving 
potentiometer produces a_ potential 
difference that is amplified and used to 
actuate a motor in one direction or the 
other. For example, in Fig. 2, if the 
pressure selector potentiometer is 
changed, the waste gate motor runs until 
the balancing potentiometer is positioned 
to restore a zero potential difference at 
the input of the amplifier. 


Potentiometer Control 


The potentiometer control system has 
an advantage of flexibility, illustrated 
in Fig. 2, in that a number of potentiom- 
eters can be readily used in the same 
control circuit. This permits the al- 
gebraic addition of several independ- 
ently variable potential differences. In 
Fig. 2, there are five control elements 
introduced: calibration, pressure selec- 
tion, pressure control, acceleration, and 
ovérspeed. These five potential dif- 
ferences are added and impressed on the 
input grid of the amplifier. The am- 
plifier delivers a current determined by 
the magnitude and polarity or phase of 
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Fig. 2. Schematic circuit of electronic control system. 
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TWO MAJOR 
WAR 
DEVELOPMENTS 


now ready for industry 


1. Aeroquip Hose Lines * | with ai 


tachable and reusable fittings 
simplify the supply problem and 
save valuable time, thus helping 
our armed forces on all fronts. 


Assembly without special tools. 


No tightening or adjustment after 
assembly. Fittings can be re- 
moved from hose and reused 
over 100 times. 


2. Aeroquip Self Sealing Couplings *} 


allow disconnection of liquid 
carrying lines without loss of fluid 
and reconnection without inclu- 
sion of air. 


AEROQUIP CORPORATION 


ERING REVIEW—MAY, 1945 


5,061 
HOURS OPERATION 
ON NEW BRANIFF 
INSTALLATION 


Engine-change time shortened 
30 minutes... 40 man-hours 
saved per overhaul. 


With a 5,061-hour operational record revealing new 
gains in time saved and fire hazards reduced, installation 
of Aeroquip Flexible Hose Lines in place of rigid power 
plant plumbing lines on Douglas DC-3’s by Braniff Air- 
ways marks a forward step in maintenance efficiency, 


Oil Vent Lines . Fuel Cross Feed 
Dehydrator . Fuel Line 
hen Fuel Suction 

i mm. - Vac. Suction 
Ca sicer . Oil Line to Cooler 
Oil Pressure . Oil Line Out from Engine 
Manifold Pressure Oil Line Into Engine 
Hydraulic Suction 7. Oil Line Return to Tank from Cooler 
Hydraulic Pressure 8. Primer Line 


| 


Braniff officials report engine-change time reduced 
by a half-hour, and 40 man-hours saved per engine over- 
haul, with Aeroquip Hose Assemblies and Self-Sealing 
Couplings. Further time saving is reported on regular 
service checks due to cleanliness of power plant sections, 
absence of leaks minimizing wash-down work. 


SAFETY IMPROVED 


By elimination of 50% of the pipe joints, and with 
Aeroquip’s leak-proof performance stopping drips in the 
engine nacelles, fire hazards are measurably cut. Aero- 
quip’s assemblies meet CAA requirements as to sufficient 
fire resistance. The flexibility also ends problems of rigid 
lines under vibration, 


STOCK SIMPLIFIED 


With Aeroquip’s quickly removable, reusable and 
interchangeable fittings, all parts can be replaced indi- 
vidually and new hose lines cut to any lengths and as- 
sembled on the spot without special tools. This feature 
has proved of great value in military use, where these 
lines are “AN” standard. 


WEIGHT SAVED 


; Aeroquip supplies all these advantages at no sacrifice 
in weight; in fact, savings totalled 4 lbs. 9 oz. and 4 lbs. 
11 oz. for left and right engines. 
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ELECTRICAL 
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POTENTIOMETER 


J 
MECHANICALLY 
Fig. 3. Schematic diagram of amplidyne 
control circuit. 


the input signal. The motor is a two- 
phase induction motor, one phase wind- 
ing of which is continuously excited. 
The other phase winding is excited by 
the amplifier either 90 or 270 electrical 
degrees out of phase with the first wind- 
ing. 

The potentiometers in this system 
catry only small currents needed for 
amplifier control. The dimensions are 
small and the mechanical adaptability 
is favorable to many types of installa- 
tion. When the potentiometers are 
carefully wound, they are accurate and 
reliable. Thousands are in service sub- 
jected to wide variations of climatic con- 
ditions, vibration, and maintenance, 
and they are giving comparatively little 
trouble. The amplifier shown in Fig. 
2 is one that has served effectively in 
some thousands of units, but better am- 
plifiers are expected to come out of re- 
search now being conducted. Am- 
plifiers for larger outputs have been de- 
signed using tubes operating Class B and 
for still larger outputs using thyrations. 
An experimental thyration amplifier has 
been built in the same space which is 
capable of twice the output of the one 
shown in Fig. 2. In some other am- 
plification and control systems, satura- 
ble core reactors or transformers are 
used to permit the control of relatively 
large power with no more than one or 
two watts in the vacuum tube output. 


Self-Synchronous Control 


The self-synchronous type of data 
transmission differs from the potentiome- 
ter system in that it has no moving 
contacts except slip rings. It is rugged 
and accurate, and it is adaptable to some 
types of data transmission that other 
systems will not workin. In particular, 
where continuous rotation is required, 
the self-synchronous system is especially 
to be desired. Where self-synchronous 
data transmission is used in aircraft, 
those types using amplifiers responsive 
to phase difference between the sending 
and rec eiving machine are preferred to 
those using mechanical methods of fol- 
low-up. In general, either self-syn- 


chronous or potentiometer systems of 
data transmission can be used for any 
electrical flight-control system con- 
templated up to this time. Each sys- 
tem has advantages, but the trend ul- 
timately may be expected to be toward 
the self-synchronous system, partly be- 
cause ofits freedom from sliding contacts. 


ActuaTiInG MECHANISMS 
Hydraulic Systems 


In the application of actuating mecha- 
nisms to control surfaces, hydraulic sys- 
tems have been preferred up to this 
time. This is to be expected in view of 
the flexibility and high degree of de- 
velopment of hydraulic apparatus. Hy- 
draulic systems are especially adaptable 
to those mechanisms where the move- 
ment is a simple angular displacement 
which can be accomplished by a piston 
and cylinder. The high pressures used 
in some systems promote compactness. 
But there are disadvantages in hy- 
draulic systems that leave openings for 
consideration of other systems. Some 
hydraulic fluid is inflammable. Long 
hydraulic lines are heavy. Leaks are a 
nuisance and a hazard. 


Electromechanical Systems 


If an electromechanical system is to 
compete in all respects with hydraulic 
systems, it should be capable of ac- 
curate and smooth control at variable 
speed. It should also provide a high- 
output torque under control of a small 
exciting current. An electromechanical 
system fulfilling these requirements is 
the Amplidyne. The Amplidyne com- 
prises a motor served by the main gen- 
erators of the airplane, a special am- 
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plidyne generator driven by the motor, 
and a final drive motor ‘served by the 
amplidyne generator. The amplidyne 
generator is controlled by a relatively 
small current provided by a thermionic 
amplifier. A schematic diagram of an 
amplidyne turret actuating system is 
shown in Fig. 3. In this system the 
turret operation is as smooth and as 
forceful as in hydraulic systems. The 
weight and efficiency are comparable 
with hydraulic systems. Both weights 
and efficiencies of equipment of these 
kinds depend so much on the particular 
installation and duty cycle that con- 
clusive statements of comparison based 
on generalities could be misleading. 


Remote 


In airplane remote control of the 
control surfaces, electric circuits from 
the control column to the actuating 
mechanisms are preferable to hydraulic 
lines because they weigh less, are easier 
to install, and are less hazardous in com- 
bat. The actuating mechanisms can 
be either electrical or hydraulic, pro- 
vided they are designed to respond 
smoothly and accurately to the move- 
ment of the pilot’s controls. This can be 
accomplished by methods already de- 
veloped in which a pilot valve or other 
control device is actuated by a self- 
synchronous or equivalent device. Figs. 
4, 5, and 6 show hydraulic and mechan- 
ical systems that can be remotely con- 
trolled by electric circuits by methods al- 
ready developed. 

Fig. 4 shows a hydraulic control sys- 
tem in which the actuator is a cylinder 
and piston. The piston is controlled by 
a balanced valve that can be operated by 


Fig. 4. Hydraulic control system with cylinder actuator. 
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For an impartial source...see REVERE 
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. _ TYPICAL MECHANICAL PROPERTIES OF REVERE FORGINGS in 3 Representative Alloys sur 
Tensile Brinell Hardness | Endurance Limit = col 
ALLOY Tensile Strength | Yield Strength | Elongation 500 Kg. load | at 500,000,000 hy 

P.S.1. P.S.1. in 2 in. 10mm. boll cycles, P. S. 1. 

Revere Magnesium a] 

Alloy O-1 | 46,000 | 32,000 10% 65 18,000 the 

Revere Magnesiui € 

Alloy O-1A 43,000 | 34 | 6% | 72 | 16,000 pu 

Aged | log 

Revere Magnesium los 

Alloy O-1HTA 50,000 | 34 | 6% | 72 16,000 0a 

Heat Treated and Aged cul 

Revere Aluminum at 

Alloy 14S-T 69,000 | 64,000 | 12% 135 17,000 
Heat Treated and Aged | pu 
Revere Forging Brass | los 
Cold Struck from 57,000 24,000 46% | 63 | 23,000° 

Hot Forged Condition | 

me 

*At 50,000,000 cycles shi 

Tou can turn to Revere with confidence, in the selection of Revere mill products include — Magnesium Alloys: Forgings, pu 
materials, because you know we have good reason to be Sheet and Plate, Rod and Bar, Tubing, Extruded Shapes— 
impartial. As fabricators of magnesium, aluminum, and Aluminum Alloys: Forgings, Tubing, Extruded Shapes— le 
copper alloys, we understand the functions of all three Copper and Copper Alloys: Forgings, Sheet and Plate, Rolls pu 
Each, we believe, is best fitted for certain applications by and Strip, Rod and Bar, Tube and Pipe, Extruded Shapes. C0 
reason of its individual properties. . 
Sometimes a simple comparison will point to an obvious th 
choice. More often, the question is best decided by viewing Ti 
cil the facts about a metal in the light of your own problems pr 
and objectives. In this a Revere Technical Advisor will be pu 

glad to help with detailed information about Revere metals COPPER AND BRASS INCORPORATED oe 
and their application to your products and processes. Founded by Paul Revere in 1801 fil 


Call Revere. Executive Offices: 230 Park Ave., New York 17, N.Y. 
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Fig. 5. Hydraulic control system with rotary actuator. 


any control arrangement that might be 
desired. The system as shown in Fig. 
4 uses a continuously running pump 
maintaining constant pressure against a 
relief valve. This method of operation 
is so inefficient that it could not be eco- 
nomically used for other than installa- 
tions requiring low power. The sys- 
tem has the advantage of permitting the 
use of pressures as high as 3,000 lbs. per 
sq.in. with consequent economy in the 
weight and dimensions of actuating 
parts. At 3,000 lbs. per sq.in., a 3-in. 
piston will produce more than enough 
force to operate the heaviest control 
surface load yet considered. The ad- 
vantages of this simple system can be 
combined with those of higher efficiency 
by using a pressure unloading valve and 
a high-pressure accumulator instead of 
the high-pressure discharge through the 
relief valve. In this arrangement the 
pump runs continuously, but, when the 
load on the actuator is relieved, the un- 
loading valve permits the pump to cir- 
culate fluid freely through a reservoir 
at nearly zero pressure. The load on the 
pump shifts intermittently between no- 
load and full-load. 

Another hydraulic system that is 
more efficient than that in Fig. 4 is 
shown in Fig. 5. In this system, the 
pump operates at variable stroke, de- 
pending on the speed at which it is de- 
sired to drive the hydraulic motor. The 
motor is built substantially like the 
pump, except that the length of stroke is 
constant. In the pump, the length of 
stroke can vary from maximum to zero. 
With zero stroke, the no-load losses of 
the system are comparatively small. 
The piston motor operates at a speed 
proportional to the stroke length in the 
pump. A replenishing pump, shown in 
Fig. 5, is provided to keep the variable 
stroke pump and piston motor circuit 
filled and under pressure. Hydraulic 


actuators of this kind are used in air 
and naval craft for operating turrets and 
guns. They are used also for antiair- 
craft gun carriage operation and for 
machine tool drives. They are adapta- 
ble to drives requiring high torques at 
variable speed, and they would usually 
be considered where the amount or con- 
tinuity of travel or rotation cannot be 
provided by the type of actuator shown 
in Fig. 4. 


Mechanical Counterparts of Hydrau- 
lic System 
Mechanical counterparts of the vari- 
able-stroke hydraulic system have been 
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tried experimentally, some of them using 
multiple mechanical impulses of vary- 
ing length. They have one advantage 
over the hydraulic systems in that no 
large quantity of oil is involved. The 
efficiencies of the best of the variable 
speed mechanical drives are said to be 
of the order of 60 per cent; of others, 
possibly half of that. These drives, ex- 
cept the most simple ones, appear to be 
a rather forced sort of mechanical crea- 
tion, and there is not very much to en- 
courage confidence in them in competi- 
tion with other systems. 


Power TRANSMISSION 


In hydraulic systems the pumps can 
be located at the propulsion engines, in 
which case long hydraulic lines will run 
to the actuators or the pumps can be at 
the actuators, in which case the pumps 
are driven by individual motors. If the 
latter arrangement is used, the possi- 
bility of driving the control surface 
through mechanical reduction gearing 
comes in for comparison with the hy- 
draulie actuator. An electromechani- 
cal power transmission system is shown 
in Fig. 6. This system is used in the 
autopilot arrangement illustrated in 
Fig. 1. Friction clutches actuated by 
solenoids are used so the motor can run 
continuously in one direction. This has 
the advantage of avoiding repetitive 
motor starting transients on the system 
supplying power to the servomotors. 
This system can be designed for large 
torques. It is susceptible to endless 
variation in mechanical details and is 
comparatively simple to manufacture. 
It is relatively efficient and its weight 
per horsepower is reasonable. 

If, in Fig. 6, the motor is made re- 
versible, the clutches and half the gear- 
ing can be eliminated. This increases 
efficiency and reduces weight, but the 
motor starting transients may be ob- 
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Fig. 6. Schematic drawing of mechanical servomotor transmission. 
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and valuable features. “eg 

First of all, it has a new, patented electrical circuit and the trans- mot 
mission to the remote indicator is completely electrical—there is no a 
stuffing box and no friction in the transmission system. . . . Second, it cau 
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features is only 644 pounds total for the meter and remote indicator. 9 
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jectionable. If a rectilinear motion is 
wanted, the simple reversible motor and 
gearing can be worked into a long screw 
and motor-driven nut as is used at pres- 
ent in some landing-gear actuators. For 
a control surface requiring forces of the 
order of those mentioned before (10,000 
lb. ft.), economy of design can be acconi- 
plished by building the system for inverse 
torque-speed characteristics. 

A type of linkage that will provide an 
inverse torque-speed performance is 
shown in Fig. 7. In thie system, if the 
motor drives the thrust rod at constant 
speed, the angular velocity of the con- 
trol surfaces will be inversely propor- 
tional to the tangent of the angle be- 
tween the toggle arms and the thrust rod. 
The force on the control surface is a fune- 
tion of the angle approximating a pro- 
portionality somewhere between the 
sine and tangent of the angle. This 
type of linkage is a natural solution of 
the force problem involved, particularly 
in view of the fact that the maximum 
velocity of the control surface would be 
wanted at the small angles. A _ rela- 
tively slow motion at the large angles 
is permissible for practical operation, 
and it is desirable to avoid unnecessary 
accelerational stresses at the large 
angles. 


AERODYNAMIC ACTUATION 


In addition to the mechanisms al- 
ready described, the “flying” tab can 
be used as the actuator with a small 
motor in control of the tab. This is less 
likely to be widely adopted than the 
full strength servomotor system be- 
sause it is less stable. . Also there are 
some surfaces that cannot be controlled 
by tabs. This is the situation in the 
large and heavy control surfaces con- 
templated in the hypothetic plane men- 
tioned above. 


Control Surface Forces 


It is, of course, impossible to forecast 
the exact trend in airplane design, but 
itis reasonable to expect builders to pre- 
fer designs in which control surface 
forees are as small as practicable. The 
10,000 Ib. ft. forees mentioned prob- 
ably will not be often repeated even 
though actually built into some experi- 
mental airplanes. Accordingly, for pur- 
poses of discussion, this loading may be 
considered as a top figure for the time 
being. In this design, it has been con- 
templated that 1 sec. would be allowed 
for the control surface to go from zero 
to full torque and back to zero. The 
power required for this cycle of opera- 
tion is estimated at somewhat less than 
15 hp. 


SysTeM EFFICIENCIES 


In actuating systems of this size, 
efficiencies are more important than in 
the smaller installations now in use. 
This will restrict the actuating mecha- 
hism to hydraulic systems with small no- 
oad losses and to the low-loss electrical 
systems. The weight and vulnerability 
of long high-pressure lines, as well as 
some considerations of flexibility, may 
be expected to result in preference for 


Fig. 7. Inverse torque-speed toggle linkage 
for control surfaces. 


electrically driven individual actuators 
controlled electrically from the cockpit. 
These conditions will tend to restrict 
the design to the following systems used 
either with self-synchronous or poten- 
tiometer control circuits: 

(1) Electric motor-driven constant- 
volume pump, constant-pressure ac- 
cumulator, and cylinder actuator. 

(2) Electric motor-driven variable- 
volume pump and constant volume 
motor or cylinder actuator. 

(3) Electric motor, continuously run- 
ning with reversiblegearingand clutches. 

(4) Reversible electric motor and 
simple gearing. 

The efficiency of pumps at full load is 
stated by manufacturers to be between 
85 and 90 per cent. At half load the 
efficiency may drop to about 40 or 50 
per cent. The full-load efficiency is 
comparable with good electric motor 
efficiency, but the electric motor may 
be more efficient at light load than the 
pump. The efficiency of the hydraulic 
motor may be estimated the same as 
that of the pump. In comparing the 
efficiency of operation of these systems, 
the total power input is more illumina- 
ting than statements of efficiency. 
This is because these systems necessarily 
operate much of the time at no-load, 
when the overall efficiency is zero, al- 
though the no-load input is a definite 
power. 

The efficiency and losses of these sys- 
tems vary materially with the horse- 
power of the units. The efficiency of 
400-cycle squirrel-cage motors for air- 
craft use varies from 60 per cent for a 
0.1-hp. motor to 90 per cent for a 30- 
hp. motor. A 5-hp. unit with full-load 
efficiency of 87 per cent for the electric 
motor at full load is a good size for com- 
paring typical systems. Expressing the 
performance in terms of power input 
for various outputs of a 5-hp. unit, 
rough estimates are given in Table 1. 
The efficiencies of the two hydraulic 
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systems, (1) and (2), are for this rough 
estimate assumed to be equal in the ab- 
sence of precise data. 

If these machines were to be com- 
pared for use in an airplane of the hypo- 
thetic type mentioned, approximately 
ten 5-hp. units would be required. 
These units would be designed on the 
basis of operation for 1 sec. out of each 
5 sec. The power required for each 
unit of the several systems in such a 
duty cycle would be somewhat as shown 
in Table 2. 

In the next to the last column (Table 
2), the average kilowatt input to the 
system are given and in the last column 
the average motor losses are shown. 
The full-load kilowatts (second column 
under full load) is the requirement the 
unit makes on the installed generator 
capacity of the airplane. The average 
load for the cycle determines the fuel 
needed for generating the electrical 
energy for operation. The average 
motor losses determine the dimensions 
of the motor required for cooling. 

On the basis of losses, the inter- 
mittently operated electric motor has 
all the advantages. The only appar- 
ently serious disadvantage of that type 
of drive is the effect of the starting 
transients in the electrical system. 
Whether this can be accepted by the 
electrical system of the airplane is ques- 
tionable, but it is probable that, by 
proper design of starting devices and the 
use of high-resistance, high-torque mo- 
tors, starting transients can be re- 
stricted to acceptable values. 

The intermittently operated motor 
has an important advantage of weight 
over those required to run continuously. 
The effect of the average motor loss of 
0.8 kw. on the size of the motor is to re- 
quire the continuously running motor to 
dissipate only a little less heat than a 
5-hp. motor running continuously at 
full load. The motor loss of 0.16 kw. 
corresponds to a continuously running 
motor of about 1 hp. This permits the 
design of the motor to be as small as the 
maximum torque required will permit. 
If the maximum torque corresponds to 
the normal full-load torque of a 5-hp. 
motor, the motor need be only as large 
as a normal 2-hp. motor operating at 
two and one-half times rated full-load 
torque. 


WEIGHT CONSIDERATIONS 


These variations in operating effi- 
ciencies and conditions are reflected in 
corresponding variations weight, 
both of equipment and gasoline carried 
by the airplane. The weights of the 
equipment for the four types of installa- 
tion are not readily available for estima- 
tion, especially where the weight is in- 
fluenced by the nature of the coupling 


TABLE 1 


Full load, Half 


System output 5 hp. 
Hydraulic 

(1) and (2) 10.1 6.4 
Electric (3) 8.2 4.6 
Electric (4) 8.0 4.: 


-Kilowatts Input— — 
load, Quarter load, 
output hp. 


No load, 


output 1'/, hp. output zero 


4.2 
2.9 1.2 
2.7 0 


ry 
no 
ant 
ro 
ed 
ed 
ge. 
nt 
tes 
ed. 
Ib 
ble 
or. 
ice 
its 
fa 
ing 
ion 
| 


~- 


14 AERONAUTICAL ENGINEERING REVIEW—MAY, 1945 


» 


oct TOUGH AIRFRAME JOBS 


Using Cherry Blind Rivets to 
install the hinge on a safety- 
ratt emergency door... this 
is a true blind spot, riveted 


quickly and easily from one 

side by one workman. . z 


Cherry Blind Rivets do make easy riveting—simplify difficult 
airframe jobs—offer you outstanding advantages over other 
fasteners. They are the right rivets for your tough jobs... 
and here are a few of the reasons why... 

The patented stem pulling head makes gun engagement 
easier—allows use of small, easy-to-handle guns—makes it 


Same fuselage location as 
top of page, showing blind 


h characteristics of applica- 
easier to get at toug spots. tion prior to installation of 
The enlarged plug section in the stem forces maximum shank "ing. and hinged door. 


expansion—enough to meet all normal manufacture and re- 
pair conditions without size-drilling or reaming. 
Generous grip length tolerances allow variations to .064”. 
These are only a few reasons why Cherry Rivets are right 
for your tough jobs. Why not let us tell you more? 


PREFORMED 
STEM 


HEAD 


HOLLOW SELF-PLUGGING 


For further data on Cherry Blind Rivets and 
guns, and the many jobs they can do for you, 
address Department A-105 for Manual D-45 
and metal demonstration panel. Cherry Rivet 
Co., 231 Winston Street, Los Angeles 13, Calif. 
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TABLE 2 


——Full Load——.——-Half Load——.——Quarter Load 


—-No Load——~.————Total Cycle——— — 
Electric 
motor av. 


System Sec. Kw. Kw. sec. Sec. Kw. Kw.sec. Sec. Kw. Kw.sec. Sec. Kw. Kw.sec. Kw.sec. Kw. av. losses, kw. 
Hydraulic 

(1) and (2) 0.3 10.1 3.0 0.4 6.4 2.6 0.3 4.2 1.3 6.8 13.7 0.8 
Electric (3) 0.3 8.2 2.5 0.4 °° 4.6 1.9 0.3 2.9 0.9 4 1.2 4.8 10.1 2.0 0.7 
Electric (4) 0.3 8.0 2.4 0.4 4.4 1.8 0.3 2 0.8 4 0 0 5.0 


0.16 


to the control surface. However, it 
ean be stated with assurance that the 
weight of the reversible electric motor 
system with direct mechanical drive will 
weigh less than the other types of sys- 
tems. These weights, however, are of 
less importance than the weight of the 
fuel the airplane must carry for genera- 
ting the energy required. 

In the extremely large airplane men- 
tioned, the average actual control load 
on a long flight would be less than that 
based on a 1-sec. out of 5-sec. cycle of 
operation; but the decrease in duty will 
be more favorable to the reversible mo- 
tor (4) than to the systems in which the 
motors have to run continuously, even 
if at light loads. In a 10-hour mission, 
the airplane with ten 5-hp. units would, 
based on the 1- in 5-sec. cycle, have to 
furnish for the several systems the 
amounts of energy shown in Table 3. 


These figures do not include gasoline 
for carrying the weight of the machin- 
ery. Gasoline requirements are based 
on 0.01 lb. of fuel per hour per pound of 
weight carried, and 1.1 lbs. of fuel per 
kilowatt-hour generated. 


CONCLUSIONS 


The conclusions to be drawn from 
these data are, of course, incomplete, 
but the status of the problem can be 
summarized as follows: (1) The remote 
control of control surfaces can be ac- 
complished by using electric circuits of 
types already in use: the self-synchro- 
nous and potentiometer systems. 

(2) The self-synchronous system has 
apparent possibilities of the nearer ap- 
proach to perfection. 


TABLE 3 


Kwhr., Av. 
for 10 Hr. 


Kw., Av. 
System per 5 Kw. 


Hydraulic 


(1) and (2) Feat 270 
Electric (3) 2.0 200 
1.0 100 


Electric (4) 


_ Total 
Gas, Lbs. 


Gas to 
Transport Gas 


Gasoline for 
Energy, Lbs. 


300 30 330 
220 22 240 


110 11 120 


(3) The actuating mechanisms can 
be developed utilizing already developed 
hydraulic systems and electromechani- 
cal systems based on standard practice. 

(4) The hydraulic systems are al- 
ready highly developed but have dis- 
advantages of the use of fluid and high 
pressure lines. 

(5) A reversible electric motor with 
a simple mechanical drive offers the 
possibility of the utmost efficiency and 
the least weight, but with a’ disad- 
vantage of starting transients in the 
electrical system. The choice of the 
reversible electric motor in preference 
to less efficient systems depends on the 
ability of the electric system of the air- 
planes to accept repetitive starting 
transients in operation. 

The experience in electric generating 
and distributing systems in general has 
been that, as the systems increase in 
size, starting transients become rela- 
tively less important. This experi- 
ence probably will be repeated in air- 
craft, and it is likely that the simplest 
and most efficient systems of control 
will, properly coordinated with the 
electrical systems as a whole, tend to 
the exclusion of less efficient and more 
vulnerable systems. 


years of age. 
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Library Facilities of the 


Institute of the Aeronautical Sciences 


To serve Institute members and others in the aeronautical industry, the Institute of the Aeronautical 
Sciences offers the facilities of: 


The W. A. M. Burden Library 
1505 RCA Building West 
30 Rockefeller Plaza 
New York, N. Y. 


The facilities of this library are available for reference study at the offices of the Institute. 


The Paul Kollsman Library 
1505 RCA Building West 
30 Rockefeller Plaza 
New York, N. Y. 


This library loans books without charge to members and others in the United States over eighteen 
Full information will be sent on request. 


The Pacific Aeronautical Library 
6715 Hollywood Boulevard 
Hollywood, Calif. 


This is a service and reference library for West Coast organizations. Full information as to its facili- 
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OME to think of it, part of our business, like yours, is making the world 
C smaller. By telescoping time and space with speed. We contribute tu the 
process in two ways. @ First, hydraulically. With fast-acting power actuators 
and controls. Precision designed for war-planes, cargo carriers and commercial 
aircraft that make ponds out of oceans, islands out of continents. @ Second, 
electronically. With radio communication equipment that shrinks thousands of 
miles into an instant. Such as the Aireon Type 508 Transmitter for ground-to- 
plane and point-to-point conversation. It’s used by the Army Air Transport 
Command and commercial airlines to monitor global air traffic, keep planes 
hopping. @ Hydraulic or electronic, it’s our stuff; designed and built from 
the ground up by Aireon engineers with real technical savvy and produced in 
plants equipped to handle precision work on a quantity basis. The same combi- 
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Cruise Control for Long-Range 
Operation 


C. H. McINTOSH* 


American Airlines, Inc. 


INTRODUCTION 


HE AIRPLANE, like so many other 
devices, has increased 
in complexity over the years in direct 
proportion to its increase in utility. 
Those of the Wright Brothers and others 
for some years after were extremely 
simple mechanisms. From a technical 
point of view, they were easy to operate, 
even though the primitive state of their 
aeronautical design required a high de- 
gree of physical coordination and skill to 
fly them. 

The transition from such simple air- 
craft to the complex types of today has 
been brought about by the ever pressing 
demand for greater utility. The first 
World War provided an initial stimulus 
that brought about advances in design 
and performance that normally would 
have taken 12 or 15 years. 

For some years after the war, with de- 
velopment turning to commercial rather 
than military utility, the same trends 
continued in slightly changed form. As 
might be expected, such factors as re- 
liability, comfort, load-carrying ability, 
and range were the primary objectives. 

Until the early 1930’s, however, ad- 
vances in design were quite orthodox, 
such as increased size, increase in power 
of engines, use of additional power 
plants per airplane, and a gradual re- 
finement in structural and aerodynamic 
design. To the pilot such an orthodox 
development became almost net gain, 
since with all these improvements the 
aircraft called for little more knowledge 
of operating or pilot techniques than 
those of earlier years. 

The lean years of the depression com- 
bined with the sharp increase in air- 
transport competition, however, re- 
sulted in marked changes-in aircraft de- 
velopment. The heretofore accepted 
approach finally failed to provide an 
answer to the demands for increased 
speeds and operating utility. Accept- 
ing the challenge, design engineers were 
not long in providing airplanes that al- 
most overnight rendered obsolete the 
aircraft that were so long the accepted 
standard. With the advent of the fa- 
Ihiliar Boeing 247, the DC-2, and, soon 
after, the DC-3, transport aircraft sud- 
denly became aerodynamically stream- 
lined. In like fashion the few new mili- 
tary aircraft designed tended to follow 
the same pattern. Such advances were 
not made without some sacrifice. Struc- 


Presented at a meeting of the New York 

ction of the Institute of the Aeronautical 
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ture, as well as operating techniques, 
necessarily became more complex with 
the adoption of retractable landing 
gear, wing flaps, engine cowls, cowl 
flaps, and other items that were neces- 
sary to permit the high degree of per- 
formance attained. At the same time, 
additional power plants of higher power 
and greater efficiency added to the com- 
plexity of airplane operation. 

This rapid transition of airplane and 
power-plant design automatically revo- 
lutionized pilot techniques. That elu- 
sive quality, “inherent flying ability,” 
formerly used as a criterion, rapidly 
succumbed to a demand for new and 
more scientific methods of flight tech- 
nique. While many rebelled, the hand- 
writing on the wall soon became plain 
for all to see—namely, that the utility 
of aircraft is governed not only by the 
excellence in the design of the aircraft 
itself but equally so by the knowledge 
and skill with which it is operated. 

Today’s airplanes are complex only 
because it is necessary to have some 
degree of complexity to achieve the ad- 
vanced performance that is demanded. 
If there is an increase in flight instru- 
ments, it is to make possible safer flight 
under all types of operating conditions. 
If there are increased radio facilities, it 
is to achieve better communications and 
navigational control. Likewise, retract- 
able gear and other refinements in the 
interest of streamlining allow greater 
speed and range without sacrifice of 
power. High-speed airplanes, in turn, 
require wing flaps and other refinements 
as compensation. Greater power per 
engine and multiengined equipment 
mean better loads, performance, and 
range. All this is paid for by requiring 
more knowledge and skill from the flight 
crew if optimum results are to be 
achieved. 

The average inexperienced pilot, and 
sometimes those with experience, do not 
always recognize the need for knowledge 
of proper operating methods. All too 
often there is a tendency to view the 
additional accessories or controls of a 
modern airplane merely as additional 
complications designed to harass. the 
pilot rather than to give him an airplane 
with greater operating ‘possibilities. It 
is in the control of engine power that this 
attitudeis most noticeable. Many pilots 
are likely to look upon the additional en- 
gine instruments and controls as extra 
burdens imposed upon them thought- 
lessly by the power-plant designer. 
They fail to recognize that the modern 
power plant provides operating possi- 
bilities formerly unattainable and that 
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the many controls and instruments are 
not always so many “gadgets” but rather 
an exact means of allowing the power 
plant and the airplane to be operated at 
peak efficiency. 


Economic Morive ror Power 
CoNTROL 


With the extreme flexibility of mod- 
ern aircraft from the standpoint of per- 
formance, some guide must be provided 
the flight crew so that the airplane will 
be operated at the speeds and powers 
deemed most advantageous in meeting 
the demands of the existing operating 
conditions. Such a guide is commonly 
thought of as a cruise-control procedure. 

It is not possible to design one stand- 
ard cruise-control procedure to fit all 
conditions of operation or different 
types of airplanes with equal efficiency. 
While this might be possible if the only 
factor to be considered were to operate 
the airplane at maximum fuel economy, 
a great number of economic factors, in 
addition to fuel economy, are intro- 
duced when an air-line operation is con- 
sidered. Fuel economy with resultant 
gain of pay load per trip will often exert 
a comparatively minor influence in the 
choice of cruising speeds and powers 
when weighed against the several factors 
of distances, schedule frequency, the 
size of the air-line fleet, maintenance, 
crew costs, and other related overhead. 
Thus, as demonstrated by domestic air- 
line practice with the DC-3, it is usually 
desirable, when possible, to operate a 
fleet of airplanes at speeds and powers 
considerably higher than those for op- 
timum fuel pay-load ratio. 

Until recently, aircraft available for 
transoceanic flight distances have ne- 
cessitated the selection of compromise 
cruising speeds and control procedures 
with more emphasis on fuel efficiency 
than speed. This was necessary so as 
to achieve a ratio of pay load to fuel 
load which would render the operation 
feasible. In some instances, notably 
ferrying of military aircraft, it has been 
necessary to favor optimum fuel effi- 
ciency. In the final analysis, however, 
the selection of a cruise procedure de- 
pends largely upon the airplane involved 
in relation to flight distance and con- 


: 


Phillips 


Excerpt from the Report of the Special Sub-Committee on 


Petroleum Investigation, of the House of Representatives 
January 2, 1945 


‘The United States has achieved the al- to more than 500,000 barrels. In the 
most impossible by stepping up its meantime, a remarkable improvement 
daily production (of 100-octane fuel) has been accomplished in the quality of 
from 45,000 barrels in December 1941 the 100-octane product.” 
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CRUISE CONTROL 


sidering all economic factors in addition 
to fuel economy. It is expected that 
aircraft available for postwar service 
on a commercial basis will have suffi- 
cient load-carrying ability and range 
in relation to transoceanic distances 
to favor the use of higher cruising speeds 
rather than optimum fuel efficiency. In 
other words, with aircraft of size and 
performance designed for transoceanic 
distances we can expect~ the several 
economic factors governing cruising 
procedures of present domestic fleets to 
be equally applicable to transoceanic 
service. 

It is evident from even a brief discus- 
sion of the problems involved in the selec- 
tion of a power- or cruising-control pro- 
cedure for any combination of aircraft 
and operation that the several economic 
advantages of speed must be given the 
same attention as efficiency in terms of 
fuel consumption. This naturally ren- 
ders the whole subject much more com- 
plex than is often appreciated and with 
the final answer greatly influenced by 
the problem peculiar to each operation. 
Since it is beyond the scope of this dis- 
cussion to attempt an economic ap- 
proach to air-transport operation, we 
will confine all subsequent discussion 
to the more clearly defined aspects of 
cruise-control techniques now in use. 


Basic Concepts OF AIRCRAFT 
OPERATION 


From the standpoint of fuel efficiency 
alone, any airplane is being operated at 
optimum efficiency when greatest mile- 
age is being achieved for each pound or 
gallon of fuel consumed. This type of 
operation is commonly termed maxi- 
mum range and may be considered as 
giving a basic set of operating conditions 
from which any other type of cruise 
control may be derived. 

To operate at optimum fuel efficiency, 
three different factors must be consid- 
ered. These are: (1) aerodynamic effi- 
ciency; (2) propeller efficiency; (3) en- 
gine efficiency. 


AERODYNAMIC EFFICIENCY 


Maximum aerodynamic efficiency is 
always attained by flying at an angle of 
attack for the wing which provides the 
best ratio of lift to drag for the complete 
airplane. For any particular airplane, 
this optimum angle is attained by de- 
termining the required indicated air 
speed* to achieve the best L/D ratio. 
In the lift equation L = C,qS, for level 
flight, and W (weight) may be substi- 
tuted for L (lift). Likewise, for a given 
airplane the lift coefficient for the best 
L/D and the wing area will be constant, 
so that the equation L = may now 
be written W = K, where K = CS = 
constant. 

Making these substitutions, the for- 
mula may be written g = W/K. This 
Means that the value of impact pressure 
Must vary in relation to aircraft weight 


: 

Herein defined as the air-speed indica- 
tor Treading corrected for instrument and 
Installation error. 
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Vector diagram of a propeller blade 
section moving in an air stream. 
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Fig. 2. Typical efficiency curve for a fixed- 
pitch propeller. 


and, since impact pressure is propor- 
tional to the indicated air speed, it fol- 
lows that for any given weight of the 
airplane there is only one indicated 
air speed that will maintain the air- 
plane at the angle of attack for maxi- 
mum L/D. Since thisrelationship exists, 
it is possible to specify the indicated air 
speed for various gross weights. 


PROPELLER EFFICIENCY 


The aireraft propeller may, for con- 
venience, be considered merely as an 
airfoil. Therefore, it also should be 
operated at the best angle of attack in 
order to obtain optimum propeller 
efficiency. 

The problem is complicated somewhat 
by the fact that the propeller is rotating 
as well as moving forward through the 
air. Thus the resultant velocity of the 
“propeller airfoil” becomes the vector 
sum of its forward velocity and the speed 
of rotation. Therefore, for a fixed- 
pitch propeller the angle of attack be- 
comes a function of forward velocity, 
r.p.m., and diameter (see Fig. 1). 

Since propeller efficiency is governed 
by angle of attack, it follows that it is 
also dependent upon the relationship of 
V to r.p.m. and diameter. This ratio 
is commonly expressed as V/ND where 
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N = rpm. Fig. 2 shows a typical 
propeller efficiency curve for a fixed- 
pitch propeller. 

It will be apparent in the relationship 
V/ND that D may be considered a con- 
stant for any one propeller. The effi- 
ciency will vary only with variation 
in velocity (V) and r.p.m. In other 
words, this means that there is only one 
r.p.m. that will give maximum propeller 
efficiency with a given velocity. For a 
fixed-pitch propeller this limits the at- 
tainment of optimum performance to 
one condition of flight whereat the 
ratio V/ND gives the optimum angle 
of attack at the selected blade angle. 
Therefore, such a propeller is usually 
selected with a pitch to give optimum 
performance under one condition. This 
may be for take-off, climb, normal cruise 
or high speed. If the pitch selected 
gives optimum results for any one of 
these conditions, it is automatically less 
efficient for the others. 

It was this limitation of fixed-pitch 
propellers that demanded and _ ulti- 
mately led to the development of the 
present-day constant-speed propellers. 
With such propellers the pitch can 
change with variation in r.p.m., horse- 
power, altitude and true air speed. 
This means that the constant-speed 
propeller may be considered as an in- 
definite number of fixed-pitch propellers 
with the proper pitch being always at- 
tainable for any condition of flight. A 
propeller efficiency curve can thus be 
constructed for any number of selected 
blade angles (see Fig. 3). 

From this it will be apparent that, 
once the blade angle has been fixed, 
there.can be only one value of r.p.m. for 
a predetermined air speed at which 
maximum propeller efficiency can be at- 
tained. 

While the constant-speed propeller 
greatly simplifies the problem of attain- 
ing maximum propulsive efficiency, it is 
of interest to note the influence of the 
several variables concerned. These are: 
r.p.m., power output of the engine, true 
air speed, and altitude. 

By assuming a constant altitude and 
horsepower, propulsive efficiency 
comes a function of air speed and r.p.m. 
(see Fig. 4). From this figure it will be 
apparent that, as the true air speed in- 
creases from 150 to 200 m.p.h., the en- 
gine r.p.m. for maximum efficiency 
should be decreased from approxi- 
mately 2,000 to 1,700. 
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Fig. 3. Typical efficiency curves for selected blade angles of a variable pitch propeller. 
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In its far-flung operations to the outposts 
of the world, Pan American Airways has 
been operating under stringent wartime 
restrictions and equipment limitations. It 
has nevertheless compiled an outstanding 
performance record in both contract work 
for the Army and Navy and in maintenance 
of its own commercial routes. 


This achievement bespeaks a painstak- 
ingly scientific maintenance and service 
program. The small but vital spark plug 
naturally came in for close study because 
of its direct bearing on engine economy, 

performance, and dependa- 

bility. Out of these studies 
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Pun AMERICAN Woato Arrwars 


The System ol the Hying Clippers 


PAN AMERICAN ‘PRESTIGE BRINGS 


NEW PRESTIGE TO 


CHAMP! 


and records emerged conclusive and dra- 
matic evidence of superior performance, 
longer life, lower costs, lower mainte- 
nance and servicing time with Champion 
Ceramic Aircraft Spark Plugs. 


The Champion Spark Plugs for every air- 
craft engine are blood brothers to those 
used in Pan American’s far-flying clippers. 
They are products of the same research 
and engineering, exclusive materials and 
processes; and, as a result, they bring an 
extra measure of performance and de- 
pendability to every engine. Champion 
Spark Plug Company, Toledo 1, Ohio. 
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Fig. 4. Propulsive efficiency versus en- 
gine t.p.m. for various air speeds with con- 
stant altitude and horsepower. 
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Fig. 5. Propulsive efficiency versus en- 
gine r.p.m. for various horsepowers with con- 
stant altitude and air speed. 


Fig. 5 shows how r.p.m. for maxi- 
mum efficiency varies with horsepower. 
In this instance altitude and air speed are 
constant. Optimum r.p.m. for peak 
efficiency increases noticeably with in- 
crease in horsepower. The fact to be 
noted is that a constant-speed propeller 
allows achievement of almost uniform 
propulsive efficiency provided the proper 
r.p.m. is used. 

Fig. 6 shows the variation of propul- 
sive efficiency with engine speeds for 
various altitudes assuming a constant 
power and air speed. Note that with a 
selection of proper r.p.m. a high value 
of propulsive efficiency can be main- 
tained over a wide variation in altitude. 

It will be evident from the foregoing 
discussion that propulsive efficiency can 
be held to within about +1 per cent of 
optimum throughout a wide range of 
air speed, altitude, power and engine 
r.p.m. with a constant-speed propeller. 
The pilot can maintain control over this 
factor if he is provided with cruising- 
power procedures specifying the proper 
rp.m. for the desired combination of 
power, altitude, and speed. 


ENGINE EFFICIENCY 


The best index of engine efficiency in 
practical operations is the amount of 
fuel that an engine will consume in 
producing 1 hp. for a given period of 
time. This is termed specific fuel con- 
sumption (s.f.c.). 

While any given power may be de- 
veloped by an engine with any one of 
humerous combinations of r.p.m. and 
manifold pressure, engine efficiency in 
terms of s.f.c. will differ with each 
combination. 

Basically, any internal-combustion 
engine can be likened to an air pump. 
The amount of power developed at any 
time is determined by the amount of 


fuel-air mixture (by weight) that can be 
burned in a given time. Several vari- 
ables that determine this are present: 
(1) The revolutions per minute. (2) 
The manifold pressure, which is simply 
the pressure of the combustible gases 
entering the cylinders. (8) The den- 
sity of the atmosphere in which the 
engine is operating. (4) The carburetor 
air temperature. (5) The fuel-air mix- 
ture. (6) The fuel density. 

While each of these variables must be 
considered in actual operation in deter- 
mining the power output, we may for 
the sake of simplicity in discussion con- 
sider the latter four variables as indirect 
influences on power in that their varia- 
tion must be compensated for by chang- 
ing the value of manifold pressure. By 
assuming standard sea-level pressure 
and temperature, normal fuel density, 
and the correct fuel-air ratio, the de- 
velopment of a given power becomes 
primarily a function of r.p.m. and mani- 
fold pressure. 

Since there is always a certain per- 
centage of the i.hp. developed in the 
engine which must be used to overcome 
friction in motoring the engine and driv- 
ing accessories, the b.hp. is always less 
than the i.hp. It follows that the 
faster the speed at which the engine is 
operated, the greater is this loss in fric- 
tion horsepower. Therefore, from this 
standpoint it is advantageous to de- 
velop a given power with the least num- 
ber of r.p.m.’s. Refer to Fig. 7 on 
which s.f.c. is plotted against engine 
r.p.m. for various powers. As engine 
speed is reduced, a greater weight of 
fuel-air mixture must be burned with 
each revolution in order to develop a 
given power, that is, manifold pressure 
must be increased to maintain a given 
power. 

This process of raising engine effi- 
ciency by lowering r.p.m.’s and raising 
manifold pressure has a definite limit. 
For most American radial aircraft en- 
gines, the design b.m.e.p. is approxi- 
mately 140 lbs. per sq.in. Thus, mani- 
fold pressure and r.p.m. combinations 
should not be used which exceed this 
limit. Because manifold pressure for 
any horsepower is influenced by the 
several variables listed, a minimum 
r.p.m. is usually specified for any horse- 
power rather than a maximum manifold 
pressure. 

The calculation of the minimum 
r.p.m. that can be used in developing 
any horsepower is comparatively simple. 
It may be accomplished on any pilot’s 
calculator. From the basic power 
equation b.hp. = PLAN/33,000 we may 
derive a practical relationship. This 
becomes b.hp./r.p.m. b.m.e.p./K, 
where K = engine constant. 

The constant for any engine may be 
found by dividing 792,000 by the engine 
piston displacement as given by the 
manufacturer in the model number 
(example: Pratt & Whitney R-2000). 


SELECTION OF R.P.M. 
It has been shown that r.p.m. is a 


major factor not only in propeller effi- 
ciency but in specific fuel consumption. 
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Fig. 6. Propulsive efficiency versus en- 
gine r.p.m. for various altitudes with constant 
air speed and horsepower. 


Fig. 7. Specific fuel consumption versus 
engine r.p.m. for typical engine with auto 
lean mixture and low blower. 


It should be apparent that for efficient 
long-range operation, propulsive effi- 
ciency should be at a maximum and 
specific fuel consumption at a mini- 
mum. 

The range of the airplane will vary di- 
rectly as the propulsive efficiency and 
inversely as the specific fuel consump- 
tion. 

Unfortunately, it is seldom that 
maximum propulsive efficiency is ob- 
tained with the same r.p.m. as minimum 
specific fuel consumption. In other 
words, one r.p.m. may be dictated for 
maximum propeller efficiency while a 
different r.p.m. is dictated for maximum 
engine efficiency. While this situation 
differs in different airplanes, some de- 
gree of compromise is normally neces- 
sary. 

Assuming that » = propeller effi- 
ciency and c = s.f.c., an r.p.m. should 
be selected for each operating condition 
of power, speed, and altitude so that 
the ratio 7/c is a maximum. Fig. 8 
shows how this may be presented 
graphically for any one altitude. 


+ | 


140 200 270 


160 180 
TRUE AIR SPEED 


Fig. 8. Engine r.p.m. for best n/c versus 
true air speed at 5,000 ft. density altitude 
for typical engine with auto lean mixture 
and low blower. 
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REVIEW—MAY, 1945 


7 one thing to design a superprecision product 
—but it’s a far tougher job to design it for 
speedy, low-cost mass production! 


Take one example—aircraft instruments. These 
complicated mechanisms have more precision than 
the finest watch ever dreamed of. Yet these super- 
precision instruments are rolling off the produc- 
tion lines at a rate that was seemingly impossible 
until Jack & Heintz engineers redesigned them for 
mass production. 


Jack & Heintz Inc., Cleveland, Ohio. Manufacturers of aircraft engine starters, generators, gyro pilots, 


These men threw away the rule books. Working 
hand in hand with production specialists, they sim- 
plified design, figured out new methods of manu- 
facture and assembly—licked dozens of problems 
that had been production bottlenecks. When they 
finished, they had an ultra high precision product 
that could be turned out in the mass quantities 
needed to keep up with the growing demands of 
our global war. 

The same engineering job has been done on 
dozens of other vital wartime assignments—many 
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of them still on the secret list—in Jack & Heintz 
engineering laboratories. The net result has been 
greater quantities of precision aircraft equipment 
in far shorter time—and with important economies 
oduct in both manpower and money. 
tities Valuable as it is in war, this unique and effective 
ds of engineering ability holds equal promise for peace. 
Already, startling new developments are on the 
1e on way from the minds and drawing boards of these 
many men who won't take no for an answer. 
Look to Jack & Heintz for better things for flying! 


JACK HEINTZ 
CSIncorporaled 


o pilots, 
gyro flight instruments, magnetos, motors. 
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REVIEW—MAY, 1945 


LING SPRING... 


THAT DOESN’T 
SPRING* 


T’S the fragmentation bomb. You'll be hearing 
more about it as the war progresses. Already 

millions have been used with devastating effect, 
Dropped from fast, low-flying bombers, they cut 
airdromes, encampments and supply trains to 
pieces. Against ground troops their wide destruc- 
tive range makes them particularly effective. 

Our mills have already produced the casings for 
more than two million of these bombs—enough to 
thoroughly saturate Japan if all of them could be 
dropped in one raid. 


Turning out these bombs in enormous quantities 
required unusual production facilities and the 
ability to quickly set up streamlined mass produc- 
tion methods that would not sacrifice quality to 
speed. 

It is this ability, plus the unusually high stand- 
ards of spring engineering that we are able to bring 
to a job, that has enabled us to produce—by the 
millions—high precision springs of every type and 
size, for fighting equipment of every kind. 

Certainly the ten-fold increase in our manufac- 
turing facilities plus the things we have learned in 
these war years about making springs not only 
faster but better, should be helpful in providing 
springs for your peacetime products that will be 
superior both in quality and performance . . . and 
low in cost as well. 


* The dreaded fragmentation bomb consists of a steel 
cylinder charged with TNT and covered with a spiral- 
coiled shaped wire which breaks into 1000 to 1500 pieces 
on explosion. These fragments having velocities up to 4000 
feet a second, are highly effective at 200 feet distance, 


American Steel & Wire Company 
Cleveland, Chicago, and New York 


Columbia Steel Company, San Francisco 
Pacific Coast Distributors 


United States Steel Export Company, New York 


UNITED STATES STEEL 
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Fiicut TEstING 


While it is theoretically possible to 
develop final performance figures for an 
airplane propeller and engine combina- 
tion by integrating their separate com- 
ponents of performance, such a proce- 
dure is seldom practical. Usually it is 
found that any airplane propeller and 
engine combination does not achieve 
in flight the same performance arrived 
at by engineering analysis. This is be- 
cause of the existence of numerous 
yariables and sometimes unexpected fac- 
tors that cannot be anticipated prior to 
flight testing. 

It is not always possible to use flight- 
test results obtained during the original 
performance tests of the airplane by the 
manufacturer as a basis for cruise-con- 
trol figures to be used in actual service. 
Usually any airplane undergoes nu- 
merous minor modifications between 
factory and line service. 

Since these conditions exist, it is 
usually found most practical to arrive 
at final figures of aircraft performance 
through extensive flight testing of the 
airplane after it has received final 
modification for actual operation.. For 
a large airplane such as the C-54 such 
flight tests may necessitate as much as 
150-250 hours flight testing under all 
conditions of weight, power, speed, and 
altitude which normally would be used. 

Such flight testing must be done 
under carefully controlled conditions 
so that accurate figures of speed, power, 
fuel consumption and engine settings 
may be obtained. For this purpose it is 
desirable to install some special equip- 
ment on the airplane. It is also neces- 
sary to accurately calibrate all instru- 
ments such as air-speed indicators, al- 
timeters, manifold pressure gages, 
tachometers, etc. If automatic carbu- 
retors are used, special care must be 
exercised to adjust them to the fuel-air 
ratios specified by the engine manufac- 
turer, 

Two desirable items of special test 
equipment are: (1) torquemeters on all 
engines and (2) an accurately calibrated 
fuel tank that may be used at any time 
when precise measurements of fuel 
consumption are taken. 

The use of these two devices elimi- 
nates most of the troublesome inac- 
curacies in obtaining an accurate meas- 
ure of power and fuel consumption. 
The torquemeter, for example, furnishes 
a direct indication of power by measur- 
ing the torque delivered to the pro- 
peller shaft. This, combined with the 
p.m. and a conversion constant, fur- 
nishes an extremely accurate measure- 
ment of b.hp. by eliminating the several 
variables that are always present. if 
bhp. is calculated from r.p.m. and 
manifold pressure. The use of a special 
test tank for fuel consumption, rather 
than relying upon flowmeters or quan- 
tity gages, greatly increases the accuracy 
of fuel consumption figures. 


Basic PERFORMANCE CURVES 


_From flight-testing results it is pos- 
sible to arrive at accurate figures for 
the speed, power, and specific fuel con- 


sumption relationships for several: rep- 
resentative aircraft weights and density 
altitudes. An airplane such as the C-54, 
for example, might be tested at each 
5,000-ft. level from sea level to 25,000 
ft., and at powers throughout the cruis- 
ing range of the engines. Additional 
tests may be conducted above cruising 
hp.’s and for three-engined operation. 
Obviously, the more complete perform- 
ance data desired, the more complex 
the flight testing becomes. 

From such flight-test data, numerous 
different performance curves can be 
drawn up. Fundamentally, three forms 
of performance curves are of interest 
in the selection of-cruise-control data. 


A Cruising Hp. Chart 


In this the curves of b.hp. vs. indicated 
and true air speeds for cruising flight 
are plotted against density altitude. 
In final stage this takes the form of the 
familiar cruising horsepower , chart. 
It is usually constructed for an average 
gross weight of the airplane and a sepa- 
rate correction graph is attached so that 
it may be used for any gross weight. 


Best n/c 


Curves are constructed at representa- 
tive altitudes to show the proper r.p.m. 
to obtain optimum »/c for any true air 
speed. From these, of course, we are 
able to choose the proper r.p.m. giving 
the best compromise between propul- 
sive efficiency and specific fuel consump- 
tion for any combination of hp. and 
true air speed. 


Miles versus Fuel Curves 


At representative altitudes and 
weights, curves are plotted showing 
miles per pound of fuel consumed 
against true or indicated air speed. 
Such a representation is shown in Fig. 9. 
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Fig. 9. Fuel efficiency for a typical air- 


_ plane at 5,000 ft. density altitude in terms 


of miles per pound of fuel versus indicated 
air curves are for zero wind 
conditions and broken line curves are for a 
40 m.p.h. head-wind condition. 


Basic Systems oF Cruise 


Cruising-control systems generally 
take the form of one of three basic 
systems. These are commonly termed 
maximum range, constant indicated air 
speed, and constant horsepower. 

As defined previously, Mazximum- 
Range Cruise Control is a method of main- 
taining the airplane at the optimum 
speeds and operating the engine-propeller 
combination at the optimum settings so 
that maximum mileage per pound of fuel 
is achieved. 

Constant Indicated Air Speed is a 
method of operating the airplane con- 
tinuously at a certain indicated air 
speed with optimum power settings. 
Such an air speed may be selected in 
order to approximate maximum-range 
fuel economy or may be chosen at some 
compromise speed between maximum 
range and maximum cruise. 

Constant Horsepower Cruise Control 
prescribes the selection of a definite 
power at which the engine will be oper- 
ated throughout cruising flight. Such 
a power may be selected to approxi- 
mate maximum range or to give a high 
average cruising air speed. 


Fuel Efficiency 


By a brief analysis of Fig. 9 some 
comparisons can be made of these sys- 
tems in terms of flight efficiency on the 
basis of miles per pound of fuel con- 
sumed. In this figure are plotted 
curves for four representative weights 
showing miles per pound of fuel con- 
sumed against indicated air speed. 
These are plotted against zero wind and 
—40 wind conditions at 5,000-ft. density 
altitude. It will be noted that each 
curve of miles per pound reaches a peak 
at a definite range of air speeds and 
drops off from this peak as the air speed 
is either increased or lowered. By se- 
lecting the peak of each curve, we have 
also selected the optimum or maximum 
range air speed for that weight under 
the conditions of altitude and wind 
specified. Drawing a straight line 
through these points of maximum miles 
per pound, we may obtain the maxi- 
mum range air speeds for any weight 
by interpolation. Two facts should be 
noted. These are: 

(1) The air speed for maximum 
range progressively decreases as the 
gross weight of the airplane decreases. 

(2) For this particular airplane the 
peaks of the curves are comparatively 
flat—and we could pick maximum 
range air speeds 10 or more miles faster 
than those given by the absolute peak 
with practically no loss in fuel efficiency. 
This is true for most large airplanes. 
It simply means that maximum range 
air speeds are not critical. 

Also shown in this figure is the fuel 
efficiency that would result if constant 
indicated air speed of 170 m.p.h. were 
used. At 5,000 ft. this would result in a 
true air speed of 183 m.p.h. It will be 
noted that at the high gross weights 
such a constant air speed will be almost 
as efficient as the maximum range 
speeds; but as gross weight decreases, 
the efficiency of a constant air speed 
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You’re looking at one small example of American Bosch Precision Production American Bosch Magnetos ate 
serving with distinction on many 


for Power. This “‘master of precision’’ is forming a die from which will flow of our great warplanes and in 
; more than 25 other Army and 
an endless stream of vital magneto parts. Navy applications. 
There are more reasons than one why America’s engine builders come 
to American Bosch. One is the traditional New England craftsmanship. 
A second is the specialized engineering skill to solve fuel injection, ignition 
and related problems. A third is the advantages of a world-wide organization 
which has been built over the years to provide maintenance service for 


American Bosch products. 
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CRUISE CONTROL FOR LONG-RANGE 


drops off progressively. For this par- 
ticular airplane, however, at the alti- 
tude and wind conditions specified, the 
loss of efficiency with a constant 170 
indicated air speed is negligible. This 
is particularly so when it is considered 
that this airplane is customarily oper- 
ated between 65,000 and 50,000 lbs. 
gross weight. 

The fuel efficiencies resulting from a 
constant 550-hp. operation are also 
shown. It will be evident that at the 
higher gross weights the fuel efficiency 
closely parallels the other two systems 
of operation. At the lower gross 
weights the efficiency begins to drop 
off rapidly. Again, in the normal oper- 
ating weight range of this particular air- 
plane the loss of efficiency is not serious, 
while an appreciable gain is obtained in 
true air speed. 

Maximum-range power control pos- 
sesses certain advantages from the 
standpoint of efficiency not inherent in 
the other two systems. These are: 

(1) Flight efficiency in terms of miles 
per pound of fuel can be maintained 
practically constant throughout the 
normal operating altitudes of an air- 
plane. It is difficult to choose a single 
power that will approximate this con- 
dition due to the wide range of indicated 
(and true) air speeds that will result 
with changes in altitude. Not only will 
the fuel efficiency vary but often the air 
speeds are unsuitable for practical 
operation. A similar difficulty exists 
with a single constant indicated air 
speed. At high altitudes it may be im- 
possible to obtain the air speed without 
exceeding the maximum cruising power 
of the engine and secondly, the efficiency 
in terms of miles per pound will vary. 

(2) Maximum-range cruise control 
provides for an increase of speed as 
compensation for head-wind conditions. 
By constructing the miles per pound 
curve against indicated air speeds for 
various increments of head wind, it can 
be seen from Fig. 9 that the speeds for 
maximum range against wind should 
beincreased over those specified for zero 
wind conditions. This increase should 
beapproximately 20 to 25 per cent of the 
effective wind with the exact value vary- 
ing for different airplanes. By increas- 
ing the air speed in this manner, maxi- 
mum-range cruise control still provides 
the optimum possible fuel efficiency 
When confronted with head winds. 
Thus, although it is a slower flight op- 
eration with light winds than either of 
the other two systems, it may become a 
faster method of operation when head 
winds are encountered. 


SELECTION OF A CruISE-CONTROL 
PROCEDURE 


Although it might appear from the 
oregoing discussion that the inherent 
advantages of a maximum-range cruise- 
control system from a fuel efficiency 
point of view would lead to general ac- 
ceptance, numerous practical considera- 
tions make the selection of a cruise-con- 
trol procedure a point of considerable 
controversy. 


As previously emphasized, many 
factors other than the purely technical 
aspects are introduced in practical op- 
erations to influence such a choice. 
Since many of these factors influence 
different operators in different degrees, 
it is not too surprising that everyone has 
not arrived at a similar choice of cruise 
procedure. 


Pros. Cons oF CrUISE-CONTROL 
MerEtTHODS 


Maximum Range 


Regardless of other factors, a maxi- 
mum-range cruise-control procedure is 
the most efficient method for fuel econ- 
omy for long-range flight. As the flight 
length increases, so does maximum- 
range efficiency increase over other pro- 
cedures. Thus it can be used to advan- 
tage under several conditions: 

(1) When flight distance is so great 
that less efficient methods of operation 
cannot be used with safety. 

(2) When the existence of head winds 
over a route makes this a more practical 
operation than other methods. 

(3) When it is deemed more advan- 
tageous to carry maximum pay load 
rather than to save time. 

(4) When fuel is at a premium. 

(5) As an emergency procedure. 

Maximum-range cruise-control has 
certain disadvantages that make it un- 
suitable to most operators for normal 
conditions. Some of these are: 

(1) On the average, it provides a 
slower flight operation. This is a seri- 
ous limitation from an overall economic 
point of view. 

(2) In flight it is difficult to achieve 
the theoretic advantages of the proce- 
dure. While it is not too difficult to 
vary the air speed with variation in gross 
weight, it is often impossible to com- 
pensate for variable winds with any de- 
gree of efficiency. 

(3) Because of the number of vari- 
ables involved, it is difficult to design 
a simple cruise-control guide for the 
flight crews. 

(4) Flight planning is complicated. 


Constant Air Speed 


A constant air-speed cruise-control 
method very likely has been the most 
widely used system for long-range op- 
eration. Several factors favoring its 
use are: 

(1) Maximum-range fuel efficiency 
may be closely approximated if a proper 
air speed is selected. 

(2) For the normal weight and alti- 
tude range of most airplanes, one air 
speed will suffice; but if it does not, a 

variable air speed can be selected with 
altitude without seriously complicating 
the procedure. 

(3) Since most long-range operations 
have been conducted over routes where 
normal winds are not an important fac- 
tor, a specified air speed has usually re- 
sulted in satisfactory fuel efficiency and 
safety. 

(4) The variation of engine power 
needed to maintain a constant air speed 
with changes in weight does not present 
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the same difficulties in airplane control- 
lability that are encountered with a con- 
stant horsepower control. 

(5) For inexperienced crew members 
maintaining a constant air speed ap- 
pears to be a simple solution to cruise 
control. 

(6) A constant air speed simplifies 
flight planning and navigation. 

(7) Cruise-control charts for flight 
crew guidance can be made simple. 

Disadvantages are: 

(1) It does not provide the flexibility 
and safety features that a maximum- 
range procedure provides over routes 
where extreme wind conditions are 
often encountered. 

(2) Unless the flight crew is provided 
with cruise-control charts and power 
calculators whereby the proper power 
in relation to speed may be ascertained, 
there is always a possibility that exces- 
sive power may be set up to develop the 
required air speed. In other words, air 
speed should be controlled by power 
rather than by using air speed as the 
primary guide. Trouble in this respect 
is always a possibility with inexperi- 
enced or careless crew members. Nu- 
merous conditions can always arise in 
flight which will upset the trim of the 
airplane and cause loss of air speed. 
Correcting for this by application of 
additional power rather than trimming 
the airplane is a common offense. 

(3) Some airplanes are difficult to 
maintain at one air speed. This is 
particularly true if they must be hand 
flown for long periods of time or if 
rough air is encountered. 


Constant Horsepower 


A constant-horsepower cruising sys- 
tem is most often used on the domestic 
air lines. It has also been used to some 
extent for transoceanic operations. 
Some of its advantages are: 

(1) For intermediate flight distances 
where fuel weight consumed is not ex- 
treme in relation to the gross weight of 
the airplane, a constant-power cruise 
achieves acceptable fuel efficiency. The 
larger and more efficient the airplane, 
the greater becomes the absolute dis- 
tance over which this will apply. 

(2) Since engine power is the basic 
controlling factor rather than air speed, 
there is less chance that the airplane 
will be operated incorrectly than with 
a system based upon air-speed control. 

(3) Maintaining a constant power is 
usually the simplest procedure from the 
standpoint of the flight crew. 

(4) Flight planning is simple. 

(5) When the design of the airplane is 
such that high speed cruising can be 
used over the distance involved, use of a 
constant power usually provides the 
fastest flight. 

Some of its disadvantages are: 

(1) Compared to maximum range or 
equivalent constant air speed, efficiency 
in terms of fuel consumption decreases 
rapidly when the length of the flight 
results in a large weight and speed 
variation in relation to the gross weight 
of the airplane. 

(2) If an intermediate cruising power 
is selected, the speeds at high gross 
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Outside its 80° below freezing... 


THIRTY THOUSAND feet below 
fires burn on German soil... Six 
miles up in the air, the navigator 
gets a terse command from the 
pilot to set the course for home! 
If this plane is to get home, the 
delicate engineering, flight and 
navigation instruments must be ac- 
curate... accurate at ground level, 
and at 30,000 feet ... accurate at 
150 degrees above and at 50 de- 


grees below. 


A QUICK PICTURE 
of Esso Aviation Instrument Oil 
Saybolt universal viscosity 
34.6 seconds at 210° F. 
986 secondsat O°F. 
—60° F. 


A THIN FILM of Esso Aviation Instrument oil helps 

to keep these delicate instruments working accurately ovef 
more than a 200 degree temperature range! Developed 

by Esso engineers working with leading aircraft instrument 


manufacturers for some time, this is the instrument 


AVIATION PRODUCTS 
SOLD IN THE 25 STATES INDICATED 


oil acceptable under Army-Navy Specification AN-O-4... 

This rust-resistant oil is recommended for use in speed reducing 
units of Curtiss electric propellers, and has been used with 
marked success in applications of all sorts where high-speed 


bearings under light load must operate at wide temperature ranges. 
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Fig. 10. Example of a tabular long-range cruise control chart. 


weights in the early stages of flight are 
frequently undesirable for airplane con- 
trollability. 

(3) Variation of indicated air speed 
with increase of altitude often leads to 
the same results as noted in No. 2 above. 


COMPROMISE CRUISING-CONTROL 
PROCEDURES 


In the attempt to realize as many ad- 
vantages as possible of the three basic 
cruise-control systems, numerous com- 
promise systems have been evolved. 
One of the most common compromises 
has been the adoption of a relatively 
high speed constant-power procedure 
for intermediate distances and a modi- 
fied maximum-range or constant air- 
speed procedure for long distance opera- 
tions. This, of course, is in effect 
nothing more than adopting two cruise- 
control systems in order to operate the 
same airplane efficiently over a route 
the various portions of which are of dif- 
ferent lengths. 

With recent standardization upon 
the C-54 for contract carrier trans- 
oceanic operation it became desirable, 
for uniformity of operation, to stand- 
ardize cruise-control procedures. As a 
result, by agreement between the vari- 
ous operating contract carriers and mili- 
tary authorities a single compromise 


cruise-control procedure was agreed 
upon for this particular airplane. This 
was arrived at in the following manner: 

All existing performance data of the 
airplane was carefully checked in view 
of modifications made since the original 
flight-test data had been compiled, and 
the.absolute maximum range of the air- 
plane was recalculated throughout its 
operating gross weight and altitude 
range. 

With these basic figures established, 
it was agreed that the desirable operat- 
ing speeds were those specified for maxi- 
mum range against a 50-knot head 
wind. 

Such a system of cruise control offers 
several advantages and few disadvan- 
tages, some of which are: 

(1) A reasonably high flying speed 
is maintained over a route at all times 
without too great a sacrifice in fuel 
economy. This satisfies the basie prem- 
ise that a fast operation gives im- 
proved utility considering all factors 
while at the same time fuel efficiency is 
acceptable. 

(2) It offers the salient advantage 
of maximum-range cruise control under 
those conditions when it is most likely 
to be needed; that is, against high- 
velocity head winds. This is a real ad- 
vantage on such a route as the North 
Atlantic. 


(3) From a flight crew point of view 
it is simple to use. Five different power 
settings will suffice for approximately 
14 hours and the indicated air speed 
will seldom vary:more than 10-m.p.h. 
Likewise, the indicated air speed al- 
ways falls within the range deemed ac- 
ceptable to most pilots for control- 
lability. 


PRESENTATION OF CRUISE-CONTROL 
INFORMATION 


In actual practice the method se- 
lected for the presentation of a cruise- 
control procedure assumes large pro- 
portions in determining its success or 
failure. If the presentation is not well 
thought out and made for convenience 
both in the cockpit and for flight plan- 
ning, the most carefully engineered pro- 
cedure will often be worthless. 

Until recently, the accepted method 
of presenting cruise-control information 
was by graphs. Sometimes this took 
the form of numerous pages of graphs 
showing all the variables of r.p.m., 
manifold pressure, indicated air speed, 
true air speed, fuel consumption and 
horsepower plotted against gross weight. 
Separate graphs were usually incorpo- 
rated presenting certain portions of the 
same information in forms suitable for 
flight planning. The result all too often 
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Photo Courtesy Boeing 


Above, the new Boeing C-97 Arm 
Transport which exceeds all existing AA 
transports in range, pay load, and size. 


Left, type of Barber-Colman Control 
Equipment used to maintain uniform 
temperature in the C-97 passenger cabin, 


BARBER-COLMAN CONTROLS 
HOLD UNIFORM TEMPERATURE IN PRESSURIZED CABIN OF C-97 


OEING’S Model 377 Stratocruiser, the 
postwar version of the C-97 Army 
Transport, will carry 100 passengers in 
luxurious comfort, for operating ranges 
up to 3,500 miles with ample fuel reserves. 
One feature of this luxury, as already 
demonstrated in the C-97, is a huge pres- 
surized double-deck cabin maintained at 
low-level conditions and uniform tempera- 
ture in all weather and at all altitudes up to 
30,000 feet or higher. Barber-Colman 
Controls which provide uniform tempera- 
ture consist of Power Units on the right- 
hand and left-hand heat exchanger dampers, 
the warm air supply from one side being 
governed by a Micropositioner in the aft 
cabin space and from the other side by a 


similar unit forward. A manual switch con- 
trols two other Power Units on dampers 
which can divert the heat supply for anti- 
icing, at the same time connecting a Ther- 
mostat to prevent excessive duct tempera- 
tures. A manual emergency switch transfers 
the limit thermostat control to either right 
or left-hand heat supply when needed. 
The Power Unit circuits also have master 
on-off-automatic control switches. This is 
an excellent example of how Barber- 
Colman Aircraft Controls, specially de- 
signed for accuracy, high power, light 
weight, dependable operation, maximum 
performance, and minimum maintenance, 
can be engineered to produce desired re- 
sults under extreme conditions. 


BARBER-COLMAN COMPANY 
1245 ROCK STREET * ROCKFORD, ILLINOIS 
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CRUISE CONTROL FOR LONG-RANGE 


was a complicated maze that proved 


* discouraging to the average crew mem- 


ber. 

While a graphic presentation can be 
made simple and is still preferred by 
many, the fact exists that numerous 
pilots and other crew members are not 
well versed in the use of graphs. This 
condition has been accentuated by war- 
time operation which has forced thou- 
sands of comparatively inexperienced 
military personnel into long-range fly- 
ing. 

The most obvious solution has been 
to present cruise-control data in tabular 
form. The Army-Airline presentation 
of the C-54 control system illustrates 
this. Referring to Fig. 10, some of the 
noteworthy features are: 


(1) The operating gross weight range 
of the airplane is divided into 3,000-lb. 
weight increments. This is equivalent 
to 500 gal. consumption—a convenient 
figure. 

(2) For each weight increment the 
values of indicated air speed, r.p.m., 
manifold pressure, consumption in 
pounds per hour and weight bracket 
time interval are listed horizontally 
for each 1,000 ft. of density altitude 
throughout the normal operating alti- 
tudes of the airplane. This furnishes 
the pilot with all the information re- 
quired at any time. 

(3) All essential information is con- 
tained on 2 pages. 

(4) The same procedure is listed on a 
navigator’s form in a manner more suit- 
able for flight planning. The funda- 
mental difference is the tabulation of 
the true air speed in knots. 


Crew FuNcTION 


The success of any cruise-control 
procedure in obtaining the type of 
flight operation desired is directly de- 
pendent upon how efficiently it is used 
by the crew. 

The navigator who customarily does 
the flight planning can exert an impor- 
tant influence upon the ratio of pay 
load to fuel load by the care and intelli- 
gence used in his calculations. 

The pilots (in some instances the 
flight engineer) assume the major re- 
sponsibility in flight. Care in making 
power changes when called for and in 
maintaining the proper power and air 
speeds is essential. Care in trimming 
and flying the airplane is also essential. 
Certain elements in this respect are 
worthy of note: 


(1) Lateral Attitude—Carelessness on 
the part of a pilot may allow the airplane 
to be trimmed to fly with one wing 
lower than the other. This results in 
decreased efficiency of the wing and re- 
quires a greater expenditure of power to 
obtain the specified air speed. In such 
an attitude also, if the airplane is main- 
tained in straight flight by incorrect 
trimming, a further loss is experienced 

y the increased drag of the fuselage. 
n other words, a correctly trimmed 
airplane is essential to obtain the per- 
Qrmance specified by the cruise proce- 
ure. 


(2) Maintenance of Constant Altitude 
—Altitude changes, deliberate or other- 
wise, should be kept toa minimum. It 
is frequently believed that the speed 
advantage obtained during descent will 
offset the loss of the corresponding 
climb. This is not true because the 
speed power relationships at high de- 
scent speeds and low climbing speeds 
do not balance. Likewise minor varia- 
tions of altitude without change in 
power also result in a loss of efficiency 
since more time is required to fly a given 
distance. 

(3) Air Turbulence—Turbulent air 
should be avoided whenever possible 
since it makes it difficult to maintain 
the proper flight attitude, altitude, and 
speed. General loss in efficiency re- 
sults. 

(4) Use of Supercharger—All modern 
engines are supercharged by either an 
internal blower or an exhaust turbo. 
Many of the more high-powered engines 
have a two-stage blower. An engine 
supercharger, whatever the type, re- 
quires power for its operation. There- 
fore, the more supercharging used, the 
higher will be the fuel consumption for 
the same power. Thus, whenever pos- 
sible, a given power should be developed 
with the least possible supercharging. 


Basic IMPROVEMENTS NEEDED 


Two broad avenues of research to- 
ward improving aircraft efficiency for 
long-range flight are clearly indicated 
by present standards of operation. One 
of these is improved specific fuel con- 
sumption for aircraft engines and the 
other is the provision of better instru- 
ments for the operation of the engines. 

The average value of specific fuel 
consumption in domestic air transport 
has been approximately 0.45 lb. per 
b.hp. per hour for normal cruising. It 
should be possible to improve this 
figure (even with the same engines) 
for long flights considering the greater 
opportunity that exists for operating 
at lean mixtures. Experience to date 
does not indicate this result. The 
possibilities for improving the specific 
fuel consumption of many of the more 
recently developed high-powered en- 
gines appear to be great. The increased 
pay load resulting from a 10 per cent 
improvement in specific fuel consump- 
tion for an operation between New 
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York and London can be demonstrated 
to be worth in the neighborhood of 
$2,000 per flight. 

Improved instruments for power 
control are also vitally needed. Present 
methods of calculating power output 
from r.p.m. and manifold pressure are 
basically inaccurate since so many 
variables are present. An accurate 
horsepower meter would prove an effec- 
tive solution to this problem. Such an 
instrument exists although it is not 
presently available for service aircraft. 

Determination of fuel consumption, 
fuel quantity in the tanks, and fuel-air 
ratios present some of the most trouble- 
some problems confronting the pilot 
at the present time. 

Fuel quantity gages are worthless in 
many airplanes but it does not appear 
that the solution to this problem 
should be impossible. As a_ partial 
solution to this difficulty fuel flow- 
meters are gaining wide acceptance. 
This type of indicator measures the ac- 
tual rate of flow to the engines in 
pounds per hour, thus furnishing an in- 
dication to fuel consumption, and is 
usually considered accurate to within 2 
per cent if properly maintained. To 
guard against this inaccuracy, however, 
additional fuel must be carried. For an 
ocean flight normally requiring 16,000 
lbs. of fuel, this would represent a loss 
of 320 pounds of pay load. 

No satisfactory instrument exists at 
present for determining the fuel-air 
mixture being furnished the engine. 
While such instruments have been de- 
veloped they have not proved too re- 
liable, particularly in measuring the 
lean mixtures desired for long-range 
cruising. It would appear that some re- 
search is needed on this problem also. 
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The continued research by Flex-O-Tube engi- 
neers over a number of years has been an 
important factor in the present high state of 


development of aircraft hose assemblies. 


FLEX-O-TUBE 


on any hose assembly application, especially 


on postwar products. 


AIRCRAFT 
HOSE ASSEMBLIES 


Remain pressure-tight under severe vibra- 


tion and flexing. 


Resist the action of oil and gasoline both 


inside and out. 


Withstand temperature ranges specified 
by the Air Corps. 


Resist the action of cleaning fluid externally. 


Withstand the abrasion of flying pebbles 


and sand. 


6) 


Be as light as possible consistent with the 


bursting strength required. 


Flex-0-Tube 


LAFAYETTE at 14th AVE., 
DETROIT 16, MICHIGAN 
Offices: CHICAGO - FORT WORTH 


LOS ANGELES - NEW YORK 
SEATTLE - TORONTO, ONT. 
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Service Checking Facilities for All-Weather 
Transport Operation 


E. A. CUTRELLT 


Air Transport Command 


INTRODUCTION 


VIATION AS A WHOLE has progressed 
A rapidly during the last 15 years, 
but progress in all-weather operation of 
aircraft has been slight during the same 
period. Since 1931, advances made in 
airplane design, airport construction, 
accessory development and operating 
methods have exceeded all predictions. 
Perhaps instrument flying could have 
been called advanced in 1931 compared 
with other phases of aviation. At-that 
time a Pitcairn Mailwing, on an in- 
strument flight from New York to 
Washington, would make a let-down 
over a radio-range station for a landing 
at Hoover Airport. Tomorrow a C-54 
on an instrument flight from Stephens- 
ville will make a similar let-down over a 
radio-range station for a landing at 
Washington National Airport. During 
the intervening 15 years the operating 
ceiling and visibility minimums have 
changed but little. They are still the 
controlling factor in all aircraft opera- 
tions. An air line, Air Transport Com- 
mand, or tactical operating office is 
organized and revolves around weather 
sequences and férecasts. 


DEVELOPMENTS UNDER CONSIDERATION 


As early as 1931 the Bureau of Stand- 
ards had developed a blind landing 
system comprised of a visual localizer 
beam, a glide path, and inner and outer 
markers, very much like the one now 
adopted as an Army-Navy-C.A.A. stand- 
ard. Engineers have also spent years 
on the development of approach and 
runway lighting for restricted visibility 
landing. There have undoubtedly been 
more meetings, programs, papers, con- 
ferences, and articles covering the sub- 
ject of all-weather flight and blind land- 
ings than any other one phase of avia- 
tion. In addition, the war has brought 
forth many new radio and radar de- 
velopments. Today, a committee or a 
conference has many items to add to 
the confusion when a “defeat the wea- 
ther” program is discussed. Some of 
the items are: 


(a) The SCS-51 instrument approach 
system with VHF or very-high-fre- 

To have been presented at the I.A.S. 
Thirteenth Annual Meeting which was 
canceled to cooperate with a Government 
appeal (January, 1945) to refrain from 
holding conventions and meetings. 

*This article represents the author's 
Personal views. It does not imply official 
AAP, comment. 

t Lieutenant Colonel. 


quency localizer, glide path, and mark- 
ers. 

(b) The A-1 system of two compass 
locators or radio beacons for radio com- 
pass guidance. 

(c) Neon approach lights. 

(d) High-intensity approach lights. 

(e) VHF radio ranges. 

(f) The British Standard Beam ap- 
proach system. 

(g) The Sperry automatic ultra-high- 
frequency localizer, glide path system. 

(h) The omnidirectional range. 

(i) The black box. 

(j) The G box. 

(k) Automatic pulse technique. 


There are, in addition, other develop- 
ments being discussed that may make 
an important contribution to defeating 
the weather someway, sometime, some- 
place. 

Nevertheless, the fact still remains, 
that a C-54, tomorrow, on an instru- 
ment flight from Stephensville, is going 
to-‘make just about the same type of let- 
down to land at Washington as a Pit- 
vairn Mailwing did in 1931, and with 
about the same minimum ceiling and 
visibility limitations. 

Why have we not made better prog- 
ress? It is the author’s opinion, that 
progress in all-weather operation has 
not advanced because of the omission of 
one fundamental. In the confusion of 
conferences, developments, demonstra- 
tions, simulated instrument landings, 
and treatises covering the weather prob- 
lem, there has not been an adequate 
service test made wnder actual weather 
conditions. By adequate service test is 
meant the operation of airplanes over 
an airway in all weather conditions; 
taking off, navigating, and at least at- 
tempting landings 365 days a year re- 
gardless of minimums. It is important 
that such service tests be conducted by 
the same transport pilots flying the 
same transport airplanes that daily 
operate in our transport services. Such 
a service test will define the problem to 
be solved as it should be defined—from 
the cockpit point of view. Such a test 
should present to the engineers an or- 
derly sequence of the requirements neces- 
sary for all-weather transport opera- 
tions. 


SERVICE TESTING ON THE NORTHEAST 
AIRWAY 


The Navigation and Landing Aids 
Unit of the Air Transport Command is 
conducting a service check of facilities 
now available and under actual weather 
conditions. The airway being used is 
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from Washington, D.C., to Presque 
Isle, Me., where a good cross section of 
all weather conditions may be found 
throughout the year. 

The facilities installed over this air- 
way include the following: 


(1) Army Air Forces Instrument Ap- 
proach System—i.e., (a) two-course 
visual VHF localizer, (b) straight line, 
equisignal zone VHF glide path, (c) 
75-megacycle markers at runway bound- 
ary, 1 mile and 4'/, miles from the 
approach end of the runway. 

(2) The A-1 instrument approach 
system comprised of two nondirectional 
low-power radio beacons: one located 
at the middle marker site 1 mile from 
the approach end of the runway and the 
other located at the outer marker site 
41/, miles from the approach end of the 
runway. 

(3) Ground control approach or talk- 
down system. 

(4) VHF communications system be- 
tween aircraft and ground. 

(5) VHF radio ranges. 

(6) Bartow high-intensity approach 
lights. 

(7) Bartow 
lights. 

(8) Neon approach lights. 

(9) Snow lights for runway defini- 
tion. 

(10) Standard runway contact lights. 


high-intensity runway 


All or a part of the above facilities are 
installed at Washington National Air- 
port; Newark Army Air Base; La 
Guardia Airport; Mitchel Field, L.1.; 
Westover Field, Mass.; Grenier Field, 
Manchester, N.H.; Dow Field, Bangor, 
Me.; and Presque Isle, Me. 


Reports 


If you were an Air Transport Com- 
mand pilot making an instrument flight 
over this airway using the above facili- 
ties, you would be asked to report on 
the following: 


(1) Malfunetioning of any of the 
facilities. 

(2) The necessity in your opinion for 
three 75-megacycle markers and their 
spacing as included in the Army Air 
Forces Instrument Approach System: 
the boundary, middle, and outer. 

(3) Should an audio indication sup- 
plement the visual markers? 

(4) The importance of combining 
radio beacons with the other facilities for 
use in the approved approach system. 

(5) Whether you would like an ob- 
server at the middle marker site to give 
last-minute weather conditions on an 
approach. 

(6) Would two automatic direction 
finders aid your flight? 

(7) What navigational assistance will 
you expect from the two-course local- 
izer? 


| 
VE., 
SAN 
ORTH 
ORK 
ONT. 


ENGINE! 


34 AERONAUTICAL 


Acme Newspictures, inc. 


RING REVIEW—MAY, 1945 


Nose close-up clearly shows the double-fuselage construction of the 
record-breaking C-97. With a length of 110 ft. 4 in. and a wingspread 


of over 141 ft., the ship exceeds all existing Army Air Force transports 
in range, payload, and size. 


Press Association, Inc, 


“Bite size” for the big plane is this 1%4-ton truck, shown ascending 
the special ramp in the tail. Identical with the B-29 except for its 


huge double-decked fuselage, the C-97 can carry big trucks, light 
tanks, or 100 troops 2000 miles non-stop in less than 10 hours. 


Cargo counterpart of the famed B-29 is the tremendous 
new Boeing C-97, unveiled in a burst of glory when it 
recently made a record-shattering flight from Seattle to 
Washington, D. C., averaging 383 miles an hour. Whether 
carrying a full load in its 10,000 feet of cargo space or 
100 fully-equipped troops, one thing is certain — the 
C-97 is in a class by itself when it comes to helping our 
Army “git thar fustest with the mostest.” 

The responsibility for powering this mammoth ship 
lies in four Wright 2200-h.p. engines, and playing an 
important part in their steady, dependable performance 
are CECO carburetors. Of a highly specialized design, 
these carburetors are built to operate at pressures ranging 
from sea level to 40,000 feet altitudes . . . under external 
temperatures running from 60° below zero to 150° above. 

Every man and woman at Chandler-Evans is proud 
that the precision and quality of the carburetors they 
make is such that they have been selected as integral 
parts of the power plants on this superb new plane. 
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ALL-WEATHER 


(8) Whether you could make use of 
the back course of the localizer for an 
approach with or without a reverse 
sensing switch. Is a straight-in ap- 
proach satisfactory under the existing 
wind conditions at each airport where an 
instrument approach is made? 

(9) What is your opinion of the re- 
quirement for alternates on this 
flight? 

(10) Do you consider both pressure 
altitude and altimeter settings by radio 
necessary before landing? 

(11) Do you believe the glide path 
angle too steep? Does it safely clear all 
obstructions on each approach? To 
what minimum altitude do you believe 
it should be used on approach? 

(12) Give your impressions of the 
approach lights, their utility and effec- 
tiveness during restricted visibility 
approaches. 

(13) Your comments will be expected 
with regard to the effectiveness of wind- 
shield wipers and defrosters and in- 
strumentation and lighting in the cock- 
pit. 

(14) If your minimums during any 
approach are less than 500 ft. and/or 
visibility less than 1 mile, describe the 
procedure and technique used for land- 
ing and the relative importance of all 
facilities used on the approach and 
landing. 

(15) What are your recommendations 
for adding to, changing, improving, or 
deleting aids or equipment to enhance 
the safety and certainty of the operation 
over this airway? 


Six Months’ Operations 


Pilots of the Navigation and Landing 
Aids Unit, Air Transport Command, for 
the past 6 months, have been flying all 
low-ceiling and restricted visibility con- 
ditions where ceilings have been less 
than 500 ft. and/or visibility less than 1 
mile. During this period approxi- 
mately 100 approaches have been made 
when ceilings were less than 200 ft. and/ 
or visibility less than '/. mile. While 
this number of landings has been at- 
tempted it does not mean that all types 
of weather and visibility conditions have 
been encountered. 

It is important that conclusions rela- 
tive to approach facilities be drawn 
from the cross-section opinion of a large 
group of pilots with broad experience. 
Today there are many conflicting opin- 
lons on the merits of facilities for all- 
weather flight, from radio beacons and 
glide paths to high-intensity approach 
lights. These opinions are sincere, but 
many have been formed from the 
limited experience of isolated weather 
flights. 

On almost every instrument approach 
the particular weather condition en- 
countered is different. This fact seems 
even more important in judging ap- 
proach facilities when ceilings are less 
than 200 ft. or visibilities less than '/. 
mile. Such factors as ceiling, wind, pre- 
cipitation, visibility, darkness, turbu- 
ence, and static affect the technique 
used on an instrument approach under 
these lower limits. All of these condi- 


tions should be experienced by a pilot 
who gives a conclusive statement on 
the value of facilities used or an 
opinion regarding additional require- 
ments. 

A small group of pilots and observers 
of the Air Transport Command have 
witnessed this variety of different condi- 
tions during 6 months’ operations. This 
experience is believed sufficient to jus- 
tify some evaluation of the problems in- 
volved and, also, the attempt to arrive 
at some solutions for the immediate 
future. 


IMPROVED TRAFFIC CONTROL—A 
Mason REQUIREMENT 


The outstanding problem requiring 
both short- and long-range solution for 
all-weather transport operations is the 
control of traffic, particularly at con- 
gested terminals such as Washington, 
La Guardia, and Chicago. This prob- 
lem is of such magnitude as to be a 
complete study in itself and is to be dis- 
cussed separately by Capt. Sam Saint. 
Unless the handling of traffic can be 
expedited prior to, or concurrently with, 
the improvement of navigation and 
landing facilities, we will not have ac- 
complished much of importance toward 
all-weather operation. 

The second outstanding requirement 
for the operation of scheduled transport 
service in all types of weather is the 
improvement of approach lights and 
runway lights so that pilots landing dur- 
ing restricted visibility conditions can, 
by the aid of such lights, complete land- 
ings visually and not blind. 

Blind landing of airplanes in trans- 
port operation is an expression that 
should be forgotten by our generation. 
There is too much loose talk on this sub- 
ject. A rule should be made that any- 
one wishing to be heard on the subject 
of blind landing, should, either as pilot 
or observer, first make some approaches 
down to 200 ft. on instruments. The 
experience of approaching within 200 ft. 
of poles and wires and buildings without 
being able to see beyond the cock- 
pit windows is extremely enlighten- 
ing. 

We might as well face the facts, roll 
up our sleeves, and get busy on the in- 
stallation of the best approach and 
runway lights possible. This _pro- 
gram should consider both day and 
night operation with restricted visibil- 
ity. 


EXPERIENCE REVEALS NEED FOR 
FURTHER STUDY OF THE APPROACH 
Licut PROBLEM 


Numerous daylight landings and ap- 
proaches have been made by pilots of 
the Navigation and Landings Unit 
under extremely low ceiling and visi- 
bility conditions. Observations during 
these approaches have accentuated cer- 
tain limitations of the present neon bar 
and _ high-intensity approach lights. 
Several approaches made at Newark 
where ceiling was indefinite at approxi- 
mately 200 ft. and visibility '/, mile 
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were outstanding in revealing the neces- 
sity for better approach lights. One 
row of approach lights became faintly 
distinguishable as mere pin points of 
light at approximately 250 ft. It re- 
quired a moment’s searching on both 
sides of this row to determine the loca- 
tion of the second row. Then, while 
progressing along the approach path, 
additional searching was required to 
define the starting point of the runway 
lights, even with the definite change 
from red to white and the green thresh- 
old lights between. A single row of 
approach lights leading to the center of 
the runway would have clarified both of 
the above problems. 

It will obviously be necessary that 
such a line of approach lights be visible 
whether the airplane is on the direct 
approach path, above or below it, or off 
to either side. A flight not quite lined 
up with the runway is in more urgent 
need of approach lights than one al- 
ready in the groove. The lights must 
be a more distinctive red in color, be 
closer spaced, and have flashing charac- 
teristics or other features to distinguish 
them instantly from other lights in the 
vicinity, either in daylight or dark- 
ness. 

It appears that large fixtures of non- 
directed light closely spaced will be re- 
quired for a distance of not less than 
3,000 ft. on the approach to all instru- 
ment landing runways. For better 
night visibility conditions a large per- 
centage of such fixtures would be turned 
off to prevent blinding. All would be 
used only in daylight or in extremely 
pee night conditions. A request has 

een submitted to make a trial installa- 
tion of approach lights having the 
above features for service check. 

The third most important facility re- 
quired for all-weather transport opera- 
tion is the two-course VHF visual beam 
or localizer of the Army Instrument 
Approach System. This localizer beam 
is the most important directional facility 
for use on an instrument approach and 
is a valuable aid for short-range 
navigation. Its reception is unaf- 
fected by atmospheric or precipitation 
static. 

The range of this localizer beam is 120 
miles for the two courses when flying at 
an altitude of 6,000 ft.—60 miles each 
for the front and back course. It is 
important that a careful check be made 
of the site for the installation of the 
localizer transmitter to ensure against 
reflections from hangars, power lines, 
or other objects that might cause bends 
in the course. A mobile unit should be 
-arefully tested at a site selected before 
an installation is made. 

For the immediate future these 
localizers should be installed at each air- 
port .of consequence along the airways 
throughout the United States and on the 
best instrument approach runways of 
such airports. Thus they will serve as 
part of the instrument approach system 
for that airport and, in addition, as a 
necessary navigation aid during those 
static conditions where communications, 
aural ranges, and automatic direction 
finders are rendered useless. 
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ALL-WEATHER TRANSPORT 


For two reasons, relating to the im- 
mediate problems for improved weather 
operation, these instrument approach 
localizer installations should supersede 
further installation of the VHF ranges. 
First, the airplane receivers have but 
six channels; second, all available 
equipment, man power, and funds 
should be used to complete a nation- 
wide coverage of instrument approach 
facilities. The success and utilization 
of the instrument approach facilities 
will be in proportion to the number of 
such installations, a larger number pro- 
viding more suitable alternates. This 
will certainly be true during the coming 
transitional period as we allow greater 
disregard for weather minimums in 
transport operations. Each localizer 
should have the normal aural two-letter 
station identification. The Newark 
identification, for example, should be 
NK. 


Tur VALUE oF ADF Locator StTaTIONs 


The fourth requirement in progressing 
toward all-weather transport operation 
is the installation of two nondirectional, 
low-power radio beacons as a part of the 
instrument approach system, one lo- 
cated at the middle marker site ap- 
proximately 3,800 ft. from the end of 
the instrum.nt approach runway and 
the other located at the outer marker 
site 3'/. miles from the middle marker. 
Experience of Air Transport Command 
pilots to date has shown that the present 
75-megacycle marker transmitters and 
receivers are not sufficiently reliable and 
require the double check furnished by 
the radio beacon homing stations for 
extremely low approaches. 


Since this fourth requirement re- 
emphasizes the use of the radio beacons 
of the A-1 system and since the value of 
these stations in combination with the 
other facilities recommended has _ be- 
come a highly controversial issue, it is 
necessary to discuss this fourth require- 
ment in more detail. 


It cannot be denied that these facilities 
will fail under occasional conditions of 
severe static, and it must be admitted 
that the problem of finding enough 
frequencies for ground installations at 
all major airports is a difficult one. Out- 
weighing these considerations, however, 
service test of the combination here rec- 
ommended has shown sufficient need 
for the homing stations to justify the 
effort necessary to make frequencies 
available and to justify their use on the 
low-frequency bands until higher fre- 
quencies can be used. 


The value of the homing stations to 
the overall combination can be simply 
outlined; whether in a holding pattern, 
entering the landing system from any 
direction, or maneuvering from a missed 
approach, pilot fatigue is minimized by 
the addition of the homing stations. 
This is true because navigation with the 
ADF alone does not require continuous 
concentration. The heading while ap- 
proaching the homing station may vary 


continuously, and the pilot may still 
pass reasonably close over the station 
and know precisely when it is passed. 


Beam bracketing, on the other hand, 
requires continuous concentration. 
First, a heading is chosen. This head- 
ing must be flown accurately for a period 
of time and the resultant signal change 
noted. By experienced analysis of this 
signal change, a new heading must be 
chosen and the resultant signal change 
again mentally cataloged. If the result 
is to have the desired accuracy, each 
successive heading flown must take into 
consideration the combined results of all 
previous headings. 

In flying an ADF indication the pilot’s 
concentration may be broken without 
serious results. In beam bracketing, 
however, whether of a visual indication 
or an oral signal, when the pilot’s atten- 
tion is drawn away momentarily so that 
the heading varies unintentionally, 
much of the bracketing process must be 
done over again to re-establish the 
course. Obviously, where navigation is 
accomplished by beam bracketing alone, 
the efficiency of the operation will vary 
widely with the experience and fatigue 
factor of the individual pilot. 


The shortcomings of both techniques, 
however, are largely overcome by using 
both methods in combination. The 
localizer gives accurate course defini- 
tion, and the ADF provides a direct 
association of the airplane’s heading 
with known points on the course. 


SERVICE TESTS 


Service test has shown the fol- 
lowing advantages for this combina- 
tion: 

(1) Proper alignment on the approach 
path can be accomplished in less dis- 
tance than that required to establish the 
course by means of the localizer alone. 
This feature is of considerable value to 
traffic control and the laying out of 
economical traffic patterns. It is going 
to be difficult to provide straight-in ap- 
proaches from several directions at an 
airport where the holding position is 
several miles away and the approach it- 
self must be started from as many as 10 
miles away. 


(2) Necessary confirmation of passing 
over the 75-megacycle outer and inner 
markers is achieved. The outer beacon 
confirms the location along the approach 
path where let-down should begin. The 
middle beacon: confirms the location 
along the approach path where final de- 
scent to the runway must be started if 
the landing is to be completed satisfac- 
torily. Normally, the flight will have 
arrived at a safe minimum altitude prior 
to reaching this point and should have 
established visual contact if current 
minimums are used. 


(3) When the approach is free of ob- 
structions from the middle marker to 
the runway and the runway is long and 
the wind favorable, a second-stage de- 
scent to a lower minimum is entirely 
practical. This feature of the system 
recommended has been utilized by 
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pilots of the Navigation and Landing 
Aids Unit to make numerous landings 
with ceilings in the neighborhood of 
= ft. and visibilities of 1/, mile or 
ess. 


(4) From the psychologic point of 
view it is most reassuring, upon reaching 
and holding a minimum safe altitude on 
instruments, to have the double check 
of the ADF reversal, in addition to the 
flashing of the marker light, before de- 
scending. These few seconds are the 
crux of the entire problem of restricted 
visibility landing. They should be free 
from confusion and indecision. After 
the ADF reverses and marker light 
flashes, the pilot can then descend to 
the final minimum with complete assur- 
ance. If, on reaching this absolute 
minimum altitude, the approach light 
pattern is distinct, he may complete the 
landing. If it is not, immediate pull- 
out is in order. 


GLIpDE PATH AND 75-MEGACYCLE 
Markers ALso REQUIRED 


The fifth requirement for all-weather 
operation is the glide path. Regardless 
of the pilot technique used on an ap- 
proach, the glide path will assist in 
establishing a satisfactory rate of de- 
scent. In many conditions where stable 
air prevails, the glide path can be flown 
to whatever safe minimum altitude is 
established. It will, in addition, double 
check the altitude at both the outer and 
middle markers. Precautions in train- 
ing should stress over-control of longi- 
tudinal attitude near the minimum 
altitudes in attempting to keep the 
glide-path needle centered. 


The 75-megacycle markers are the 
sixth requirement for instrument ap- 
proach aids to facilitate all-weather 
flight. From actual weather operation, 
it appears that the boundary marker 
could bediscontinued fora certain transi- 
tional period. This boundary marker 
often overlaps the middle-marker 
indication, particularly at higher 
altitudes or when receivers are sensi- 
tive. 

With suitable approach lights ex- 
tending 3,000 ft. from the end of the 
runway, it seems desirable that the pres- 
ent middle marker should be designated 
the inner marker. Both this middle 
marker and homing beacon would serve 
their purposes better if they were lo- 
cated 3,800 ft. from the end of the run- 
way instead ofa mile. This location ap- 
pears desirable unless obstructions are 
such that a greater distance is required. 
Where runways are above average in 
length and obstructions not a hazard, 
this distance could be further reduced to 
3,500 ft. The outer marker and outer 
homing beacon should, accordingly, be 
3!/, miles from the inner marker and 
homing beacon. 


The seventh requirement for safe 
landing during all-weather flight is the 
removal of obstructions on the approach 
to instrument landing runways and the 
prevention of future obstructions. Ob- 
structions from the middle marker to 
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Crystal-Clear Transparency Affords Maximum Vision 


ATEST GLIDER to come off the pro- 
duction lines of Waco Aircraft 
is the new CG-15A. A large section 
of the nose is made of transparent 
Du Pont “Lucite” methyl metha- 
crylate resin. Waco engineers specify 
*‘Lucite’”’ because of its crystal-clear 
transparency, dimensional stability, 
its outstanding weather-resistance 
and its ability to be formed into 
extreme contours. 

The pilot and co-pilot who operate 
this motorless craft enjoy maximum 
vision at all times. ‘‘Lucite”’ possesses 
good optical qualities and transmits 
over 92% of light rays. Although the 


specific gravity of “Lucite” is only 
1.18, it is exceptionally strong and 
has good shatter-resistance. In addi- 
tion, it does not discolor or craze, 
even under prolonged exposure to 
extreme atmospheric and temper- 
ature changes. 

Limited quantities of ‘‘Lucite” are 
available for experimental purposes, 
subject to WPB approval. For in- 
formation, write: E. I. du Pont de 
Nemours & Co. (Inc.), Plastics 
Department, Arlington, N. J., or 
5801 South Broadway, Los Angeles 
3, Calif. In Canada: Canadian Indus- 
tries, Ltd., Box 10, Montreal. 


Always the Best Buy—WAR BONDS 


A ACO CHOOSES DU pont LUCITE 
FOR ITS < 


NEW CG-15A GLIDER 


The CG-15A Waco Glider is 
equipped with nine transparent 
pieces in the nose and a landing- 
light cover on the left wing made 
of “Lucite” as shown in this dia- 
gram. Because “‘Lucite’’ possesses 
sufficient rigidity, metai “holding 
strips’ or “frames” for the en- 
closures are narrower, thus con- 


tributing to better vision. 


— 
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the runway should not be higher than a 
ratio of 100 to 1. Actual hazards and 
mental hazards will be minimized by 
such a policy. Certainly no obstruc- 
tions should endanger an airplane de- 
scending low over the approach lights for 
a landing. 


The eighth requirement for landing 
during all weather operations is the 
adoption of an improved system for 
barometric altimeter setting. Towers 
and radio communications stations 
should furnish airplanes with both altim- 
eter setting and pressure altitude set- 
ting. Altimeter setting means adjust- 
ing the airplane altimeter to sea-level 
correction. When so adjusted, the 
hands on a sensitive altimeter will indi- 
cate the airport elevation above sea 
level when landing. 


Pressure altitude setting means ad- 
justing the airplane altimeter to the 
height above the airport. When so 
adjusted, the hands on the sensitive 
altimeter will read zero when the air- 
plane lands. The pressure altitude is 
obtained by the tower or radio operator 
reading the setting indicated by two 
triangular markers on the dial. The 
correct reading of these markers is 
obtained by setting the hands of the 
altimeter to the height of the instru- 
ment above the runway. Ten addi- 
tional feet are subtracted, since an 
average airplane altimeter is 10 ft. 
above the runway after landing. This 
reading is transmitted to the airplane in 
feet, and the pilot makes an identical 
setting of the ship’s altimeter. If an 
airplane altimeter reads zero upon 
landing, an additional calculation is 
eliminated from the flight crew’s duties 
while making an instrument approach 
and landing. 


ACTIVATING A PROGRAM FOR THE 
FUTURE 


These eight requirements for all- 
weather transport operations could be 
effected within a reasonably short time 
and without further engineering or 
laboratory development. The ground 
facilities required are available or could 
be made available within the near future 
for installation over the principal domes- 
tic routes in the United States. The 
next step taken toward all-weather 
transport operation should be the in- 
stallation of no less than 100 complete 
instrument approach systems. These 
installations should be distributed over 
the four principal transcontinental air- 
ways and the four principal north and 
south airways. 

The immediate installation of in- 
strument approach systems at each field 
as previously discussed should consist of 
these elements: (1) localizer beam 
transmitter; (2) 3,000 ft. of suitable 
approach lights; (3) one nondirectional 
radio beacon and 75-megacycle marker 
located 3,800 ft. from the approach end 
of the runway; and (4) a second non- 
directional radio beacon and 75-mega- 
cycle marker located 3'/, miles from the 
inner radio beacon and marker. 


Concurrently with the installation of 
these five elements at some 100 airports 
throughout the United States, many of 
the other requirements for all-weather 
transport operation could be completed. 
Traffic and approach control procedures 
and regulations could be prepared along 
with the landing procedure for each air- 
port. 

A program could be well under way 
to remove all obstructions possible from 
the approaches to the instrument land- 
ing runways selected at each airport. 
Such a program should endeavor to 
clear the approach path completely to 
the end of the approach lights. A 
standard should be adopted to reduce 
the height of obstructions on the re- 
mainder of the approach to a 100 to 1 
glide ratio as measured from the end of 
the runway. 

A system for transmitting pressure 
altitude settings to aircraft should be 
set up at each airport. 

The pilot’s training program should 
include traffic-control and landing pro- 
cedures. Emphasis should be placed on 
pull-out procedures, since recovery from 
a missed approach is more critical 
when descent is made to lower mini- 
mums. 


It is the author’s opinion, after 
several months of flying all-weather 
conditions on the northeast airway, that 
we have within our reach a possible solu- 
tion to much of the all-weather operat- 
ing problem. For the first time we 
actually have most of the equipment 
and facilities available to take a major 
step forward. With the proper facili- 
ties in operation at 100 or more fields 
along our airways, we may be able to 
disregard minimums as the controlling 
factor in air transport operation. All 
flights could be dispatched with two or 
more alternates—an alternate meaning 
an airport equipped with instrument 
approach facilities, within the fuel range 
of the flight, where ceiling and visibility 
were expected to remain above 200 ft. 
and mile. 


WEATHER CONDITIONS AS AFFECTING 
CANCELLATIONS 


An analysis of past weather condi- 
tions will show that there are few days 
that would result in cancellation if 
operation were instituted on such a 
basis. 

Meteorologists considered Christmas 
Day one of the worst visibility conditions 
of the year in the eastern part of the 
United States. A condition of this 
kind, of course, at the present, adversely 
affects the aviation war program in 
three ways: 

(1) There were on this day three 
major crashes, one at Harrisburg, one at 
Indianapolis and one in Tennessee 
where pilots were caught by weather and 
attempted approaches for landing with- 
out adequate facilities. All resulted 
in heavy losses in property and 
lives. 

(2) Nearly all other flying, both air 
line and military, was suspended for the 


TABLE 1 


Ceiling, Visibility, 


Place Ft. Miles 
Newark 0 3/16 
Mitchel Field 0 0 
La Guardia Field 500 1 
Philadelphia 600 3/, 
Washington 500 1 
Richmond 4,500 a 
Westover Field 600 3/4 
Manchester 500 1 
Bangor 500 1 
Presque Isle 700 2 
Allentown 500 
Pittsburgh 0 1/16 
Harrisburg 600 
Columbus 400 1'/, 
Indianapolis 700 1 
St. Louis 700 + 


day in the eastern half of the United 
States. 

(3) In the minds of people requiring 
positive, rapid transportation and those 
planning tactical and military opera- 
tions, the dependability of air 
transportation is rendered uncer- 
tain. 

Table 1 shows the weather sequences 
at 1330 on December 25, 1944, at a 
number of the principal fields in 
the eastern part of the United 
States. 

With instrument approach facilities 
as herein recommended, transport opera- 
tions could have been routine at this 
time, with the exceptions of Newark, 
Mitchel Field, Allentown, and Pitts- 
burgh. Certainly there would have 
been little concern over the possibility of 
aircraft being caught in a condition 
where there were no suitable alternates. 
An analysis of many weather conditions 
has been made, and there has been no 
time when an overall operation could 
not be conducted based on two or more 
alternates having at least 200-ft. ceiling 
and '/.-mile visibility. 

Even in the local New York area there 
has not been a condition during the past 
6 months of all-weather flying by pilots 
of the Navigation and Landing Aids 
Unit of the Air Transport Command 
when visual landings were impossible at 
one of the three fields—La Guardia, 
Mitchel, or Newark. 


CONCLUSION 


The program herein recommended 
may be just the beginning of the solu- 
tion of aviation’s biggest problem—-all- 
weather operation—but this beginning 
may give us a clearer definition of the 
problem. It may bring us face to face 
with realistic requirements. It may 
show our airplane, airport, radio, acces- 
sory, and lighting engineers; our pilots; 
and operations people which roads lead 
to a final goal. It will, at the same 
time, increase the safety and efficiency 
of our transport operations. 


WEAVING COMMUNICATION fIGHWAYS 


RESEARCH DESIGN 
FINDS THE IDEA | GIVES IT FORM 


DEVELOPMENT SPECIFICATIONS 
MAKES IT WORK — \ TELL THE FACTORY 


BELL TELEPHONE LABORATORIES 


brings together the efforts of 2000 specialists in telephone and radio communication. Their 
wartime work has produced more than 1000 projects for the Armed Forces, ranging from carrier 
telephone systems, packaged for the battle-front, to the electrical gun director which helped 
shoot down robots above the White Cliffs of Dover. In normal times, Bell Laboratories’ work 
in the Bell System is to insure continuous improvement and economies in telephone service. 
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Lnstitute News 


Gifts to the Aeronautical 
Archives 


The Air Registration Board in Lon- 
don sent its Register of Civil Aircraft, 
through the courtesy of Sir Frederick 
Handley Page and T. R. Thomas. This 
register is on cards, and new cards are 
added monthly. The Smithsonian In- 
stitution gave a bronze replica of the 
Langley Medal awarded to Dr. Joseph 
§. Ames in 1935. The Society of Auto- 
motive Engineers gave a bronze replica 
of the Manly Memorial Medal, through 
the courtesy of John A. C. Warner. 

A back file of the Giornale dell’ Avia- 
tore, published for the Italian Air Force 
by the Mediterranean Allied Air Forces, 
was received through the courtesy of 
Lt. Gen. Ira C. Eaker. The Glenn L. 
Martin-Nebraska Company gave its 
badges and insignia, and a file of its 
Technograph and pamphlets were re- 
ceived from The Glenn L. Martin Com- 
pany in Baltimore. 

Mrs. Bella C. Landauer sent a de- 
sign, ‘Manhattan,’ by Ruth Reeves, 
on silk shantung, adding to her pre- 
vious generous gifts. Albert A. Arnhym 
sent his book, Comfortization of Aircraft. 
H. Lionel Williams gave The Photo- 
graphic History of the Great European 
War in Gravure. Jerome Lederer sent 
113 house organs and 16 pamphlets, 
timetables, and company annual reports. 
A lapel pin of Adel Precision Products 
Corporation was received from Bennett 
H. Horchler. 

A scrapbook of the aeronautical 
pioneer A. Leo Stevens, covering the 
years from 1908 to 1942, was presented 
by Mrs. A. Leo Stevens, adding to 
previous generous gifts. Maintenance 
and operating manuals and The Ameri- 
can Air Navigator, by Charles Mat- 
tingly, were received from the Con- 
solidated Vultee Aircraft Corporation 
through the courtesy of Welman A. 
Shrader. 

James H. Drake presented the first 
edition of Notes on Life and Letters, 
by Joseph Conrad, London, 1921, con- 
taining his impressions of his first 
flight, made in a Royal Navy biplane. 
Lt. Col. A. L. Mieville of the British 
Ministry of Supply Mission gave his 
book, Astronomical Navigation Without 
Mathematics. The British Air Com- 
mission in Washington added 16 British 
Air Ministry Translations to the large 
number previously given. 

Documents relating to applications 
before the Civil Aeronautics Board, 
for new air routes and extensions of 
existing routes, were received from 
Braniff Airways, Inc., Eastern Air Lines, 
Southwest Airways Company, 


Spartan Airlines, Inc., Transcontinental 
& Western Air, Inc., United Air Lines, 
Inc., and K. B. Van Zante. 

The Air Technical Service Command 
at Wright Field sent three bibliogra- 
phiesof Russian materialon cold-weather 
operation, parachutes, and gliders and 
18 translations from the Russian on 
these subjects. The Fairchild Engine 
«& Airplane Corporation gave its Feeder- 
line Transport Market Survey, through 
the courtesy of Dean C. Smith. The 
Aeronautical Chamber of Commerce of 
America gave its International Stand- 
ardization Report of the United States 
Aeronautical Standards Mission to 
Great Britain. 

Additional gifts were received from 
the Aeronautical Digest Publishing 
Company; Air Industries and Trans- 
port Association of Canada; Camloc 
Fastener Corporation; Chamber of 
Commerce of the United States of 
America; Civil Air Patrol League; 
Connecticut State Department of Edu- 
eation; Douglas Aircraft Company, 
Inc.; Fairchild Engine & Airplane 
Corporation; General Electric Com- 
pany; General Federation of Women’s 
Clubs; Indiana Economic Council; 
Mr. and Mrs. Walter Isard; Jackson- 
ville, Florida, Chamber of Commerce; 
New England Council; A.A.F., Elling- 
ton Field, Tex.; Air Technical Service 
Command; Forest Products Labora- 
tory; and U.S. Department of State. 


New Corporate Member 


Carrier Corporation, Syracuse, 
N.Y., has recently become a Corpo- 
rate Member of the Institute. 

Air conditioning and _ refrigeration, 
principal products of Carrier Corpora- 


tion, serve aviation in a wide variety of 
ways. For example, air conditioning, 
is utilized in plants manufacturing pre- 
cision parts for airplanes to ensure 
greater precision and to protect highly 
polished surfaces from dust, dirt, and 
the corrosive effects of perspiration. It 
serves a like purpose in the manufac- 
ture of altimeters, bombsights, gages, 
and other precision mechanisms found 
in airplanes. Test rooms for radio and 
other instruments are equipped with air 
conditioning and refrigeration to simu- 
late conditions under which equipment 
may operate in actual flight. Carrier 
equipment plays an important part in 
wind tunnels, such as the one built by 
the National Advisory Committee for 
Aeronautics at Cleveland. 

The corporation has designed and 
built special portable coolers that make 
possible the efficient servicing of plant 
interiors even in the hottest climates. 
In airport control towers, efficient 
working conditions are maintained by 
the use of air conditioning. Carrier 
centrifugal compressors are used in 
the petroleum industry for manufac- 
turing high-test gasoline. The corpora- 
tion supplies equipment that aids 
in the production and storage of air- 
plane tires; it has an active part both 
in the processing and manufacturing 
of textiles used in airplanes; and air 
conditioning serves an important role in 
the preservation of flying suits and 
parachutes. 

In addition to its engineering skill 
in the fields of air conditioning and re- 
frigeration, it has developed extensive 
knowledge in fields of heat transfer, 
acoustics, fluid flow, thermodynamics, 
and other fields technically associated 
with its main interest. 


Sections and Branches 


Buffalo Section 


The sixth meeting of the 1944-1945 
program of the Buffalo Section was a 
technical meeting held February 13 at 
the Park Lane Restaurant. Following 
dinner and the registration of local mem- 
bers and guests, Chairman Hawkins 
announced the approval and accept- 
ance of the constitution for the Section. 
James S. Limage, of the Bell Aircraft 
Corporation, introduced Carl Fried- 
lander, Vice-President of Aeronca Air- 
craft Corporation, who gave a brief 
history of his company as a prelude to a 
review of its current activities. He told 
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of the wartime services of Aeronea air- 
planes and mentioned the progress 
being made in the light-airplane field, 
which he stated would be incorporated 
in postwar designs. Pictures of current 
and future airplenes were exhibited dur- 
ing and after the talk. 

The second speaker was Frederic 
Flader, President of the F. Flader Com- 
pany, who was introduced by the Chair- 
man. Based on a recent trip that he 
made to China, Mr. Flader contrasted 
methods used in China and those em- 
ployed in the United States, with refer- 
ence to the saving of man power and 
time by the use of power and mecha- 
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e You can get much useful information on the at the research laboratories of Electro Metal- 
physical properties of the high-strength cold- —_lurgical Company, and are part of a broad 
rolled austenitic alloy steels by writing for the | development program to find new or improved 


technical publications listed below. 


ways of using stainless and other alloy steels 


All these papers are based on studies made __ and irons. 


Buy United States War Bonds and Stamps 


“The Stress-Strain Characteristics of Cold-Rolled Austenitic Stain- 
less Steels in Compression as Determined by the Cylinder Test 
Method” — describes a method for determining compressive strength of 
thin sheets of these steels; it is illustrated by curves from the tests on typical 
grades of stainless steel. 


“Effects of Low-Temperature Heat-Treatment on Elastic Properties 
of Cold-Rolled Austenitic Stainless Steels’’ — a 16-page paper, illus- 
trated by charts and graphs, on the results of various low-temperature 
heat-treatments on the mechanical properties of cold-rolled austenitic 
stainless steels. 


“High-Manganese Austenitic Steels’ — physical data on new high- 
strength steel, for possible use in aircraft construction and in other light- 
weight structures. 


“Tension and Compression Stress-Strain Characteristics of Cold- 
Rolled Austenitic Chromium-Nickel and Chromium-Manganese- 
Nickel Stainless Steels’’ — a compilation of important physical data on 
austenitic chromium-nickel and chromium-manganese-nickel steels. 


Erectro METALLURGICAL COMPANY Electromet 
Unit of Union Carbide and Carbon Corporation 


30 East 42nd Street 


In Canada: Electro Metallurgical Company of Canada, Limited, Welland, Ontario 


UCC) 


New York 17, N. Y. 


Trode Mork 


Ferro-Alloys & Metals 
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nizedequipment. He outlined his views 
on desirable postwar economic condi- 
tions, accentuating the desirability of 
the ultimate goal of large production 
at minimum costs. Sixty-nine members 
and guests were present at the dinner 
and a total of 85 attended the meet- 
ing. 


Seattle Section 


A dinner meeting of the Seattle Sec- 
tion was held on February 28, with 411 
local members and guests in attend- 
ance. The entire meeting was devoted 
to “The Record Cross-Country Flight 
of the Boeing Stratocruiser,’’ which was 
discussed by four members of the 


crew. 

A. E. Merill, Pilot of the airplane, dis- 
cussed the general features of the air- 
plane and the flight. J. B. Fornasero, 
Copilot, talked about navigation and 
the use of radio aids as applied to such 
a long-distance, nonstop flight at high 
altitude and high speed. 

K. J. Luplow, Flight Engineer, dis- 
cussed the duties of the Flight Engi- 
neer in large airplanes. A. F. Kelsey, 
who served as Project Engineer, talked 
about the various loading possibilities 
of the airplane as a military cargo car- 
rier. 


Washington, D.C., Section 


A new Section has been organized at 
Washington, D.C. At the initial meet- 
ing held on April 3 at the United States 
Chamber of Commerce Building the 
following officers were elected: Chair- 
man, Dr. F. W. Reichelderfer; Vice- 
Chairman, Lt. Comdr. J. R. Hoyt; 
Secretary, E. W. Norris; Treasurer, 
R. F. Broberg. The Advisory Commit- 
tee is as follows: J. H. Geisse, Major 
Gen. David N. W. Grant, Dr. G. W. 
Lewis, E. P. Warner, and F. E. Weick. 

Dr. Ludwig G. Lederer, of Pennsyl- 
vania-Central Airlines, discussed cer- 
tain aspects of aviation medicine. The 
address was similar to that which Dr. 
Lederer gave at a meeting of the New 
York Section earlier this year. Approxi- 
mately 70 local members and guests 
attended, including Charles H. Colvin, 
President of the Institute, and Robert 
R. Dexter, Secretary of the Institute. 


Wichita Section 


_A joint meeting of the Wichita Sec- 
tion with the local branch of the Society 
of Automotive Engineers was held on 
March 13. No business was trans- 
acted, the entire session being devoted 
toa talk by William B. Stout, Director 
of Research of the Stout Research Divi- 
sion of Consolidated Vultee Aircraft 
Corporation. Mr. Stout spoke on the 
topic ‘Imagineering,’ the theme being 
the great progress that has been made 
and will be made in the engineering field. 
He mentioned several specific develop- 
ments and outlined how various tech- 
nical advances would have an impor- 
tant effect upon life in the future. The 
attendance at the meeting was approxi- 
mately 1,200 local members and guests 
of both organizations. 


INSTITUTE NEWS 


University of Colorado 


A new Branch of the Institute was in- 
augurated in the latter part of February 
at the University of Colorado, at 
Boulder. Professor K. D. Wood, for- 
merlyof Purdue University,isthe Faculty 
Adviser at the University of Colorado 
Branch. The new Branch has 42 mem- 
bers. 


University of Detroit 


The January meeting was a com- 
bined technical and business session 
held on January 4 with an attendance of 
24 members. The film Man’s Conquest 
of the Air was shown. 

On March 21 the University of De- 
troit Branch joined with other branches 
of engineering societies and with the 
Alumni Association for a joint meet- 
ing called the “‘Slide-Rule Dinner.” It 
was the thirteenth such annual dinner 
meeting and was held at the Detroit 
Yacht Club. An extensive program was 
conducted, including the presentation of 
awards by Pi Eta Chapter of Pi Tau 
Sigma and of the Michigan Delta Chap- 
ter of Tau Beta Pi. The Toastmaster 
was Robert H. Thomas and the speakers 
were Rev. William J. Millor, President 
of the University of Detroit, who gave 
the address of welcome; Dean Clement 
J. Freund, of the College of Engineering 
of the University of Detroit; and 
Andrew Kucher, Director of Research 
with the Bendix Aviation Corporation. 
Mr. Kucher presented the paper on 
‘Engineering Education.”’ 

The Guests of Honor included repre- 
sentatives of the Faculty of the Univer- 
sity and executives of industrial plants 
in the vicinity of Detroit, and municipal 
leaders. 


Georgia School of Technology 


Officers were elected at the business 
meeting of the Georgia Tech Branch 
on March 23. The new officers are as 
follows: Chairman, C. R. Dutton; 
Vice-Chairman, C. B. Cliett; Secre- 
tary-Treasurer, D. A. Holladay. Navy 
films recording battles in the South 
Pacific were shown. 


Illinois Institute of Technology 


A business meeting of the Illinois 
Institute of Technology Branch was 
held on March 23 at which the follow- 
ing new officers were elected: Chair- 
man, Sidney Mayster; Vice-Chairman, 
Albert Spooner; Secretary, David 
Meyers; Treasurer, Edward Goetsch. 
The films Harris Hill and Silent Wings, 
both about gliding and soaring, were 
shown. 


Casey Jones School of Aeronautics 


On March 9 a business meeting was 
held at which it was voted to increase 
the Branch dues to $0.50 a month. 
Robert Rawding and Frank Tedesco 
were appointed as the new Co-Editors 
of the Branch’s paper Contact. 


University of Kansas 


At a combined technical and business 
meeting the following new officers were 
elected: Chairman, Nelson May; Vice- 
Chairman, Eugene Arnold; Secretary- 
Treasurer, Lynn Leigh. Professor Me- 
Cloy gave a talk about ‘Jet Propul- 
sion.” 

On March 29 a technical meeting was 
addressed by Professor Hay on the 
subject of ‘Soaring and Gliding.” 


Louisiana State University 


A meeting of Louisiana State Univer- 
sity Branch was held on January 9. 
E. E. Maser spoke on ‘Jet Propul- 
sion.” 

A business meeting was held on Feb- 
ruary 6 at which plans were completed 
for a social gathering. On March 16 a 
meeting was held at which three new 
members were elected. 


Massachusetts Institute of Technology 


At a technical meeting on March 26, 
Lt. Col. Jay Zeamer of the U.S. Army 
Air Forces gave a talk about the early 
phases of the war in the Pacific. Ap- 
proximately 200 Student Members and 
their guests attended the meet- 
ing. 


New York University 


The meeting on February 6 was a 
technical meeting. Albert Sherman, 
of the Phaler Manufacturing Com- 
pany, gave a talk about jet propulsion. 
At a technical meeting on February 20 a 
film made by The Pennsylvania State 
College titled Construction of a Light 
Airplane, giving details about the build- 
ing of the Piper Cub, was shown. The 
film was obtained from the New York 
University Film Library. 

On March 3 a joint meeting was held 
with the N.Y.U. branch of the Ameri- 
can Society of Mechanical Engineers. 
Professor Frederick K. Teichmann, 
Chairman of the Department of Aero- 
nautical Engineering at the University, 
spoke about the ‘“‘Technical and Physio- 
logical Problems of Airplane Design.”’ 


University of Oklahoma 


Three new members were elected at a 
meeting on March 12 in the Engineering 
Auditorium. Two films were shown: 
Railroading and Aircraft Hydraulic 
Systems. 


Purdue University 


A “Bell Aircraft”? meeting was held 
by the Purdue University Branch on 
February 6 with 220 Student Members 
and guests in attendance. George 
Gillespie, a V-12 Senior, gave a short 
sketch of the history of Bell Aircraft 
Corporation. Charles Fay, Head of the 
Bell Aircraft Flight Test Section, spoke 
about the helicopter and the jet-pro- 
pelled aircraft. Two films on the 
subjects wereshown: Bell Helicopter and 
Bell Jet Plane. On February 27, a 
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LANDING GEAR... 


tough as steel, soft as air! 


Heat treated, alloy steel gives Aerols* super strength 
to withstand the terrific impact of landings. Yet their 
rugged cylinders are filled with soft, resilient air 
which, together with oil, effectively cushions and 
absorbs the landing shock. 


Pioneered and perfected by Cleveland Pneumatic 
almost 20 years ago, Aerols are an established aircraft 
advancement — their reliability has been proved on 
every size of plane, in every climate, on every terrain. 


Illustrated is the CG s C-46 Commando, a leading military 
transport plane destined for wide postwar commercial use. 


THE CLEVELAND PNEUMATIC TOOL Co. 


AIRCRAFT DIVISION . CLEVELAND 5, OHIO 
Help Finish the Fight! Buy MORE War Bonds and Stamps! 
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short business meeting was held at 
which the following officers were elec- 
ted: Chairman, Donald H. Heile; Vice- 
Chairman, Robert M. Gray; Secretary- 
Treasurer, John EK. Hove. 


Rensselaer Polytechnic Institute 


At a meeting on January 5 the films 
Plexiglas and Boots Nuts were shown. 
The meeting on February 2 had as guest 
speaker Dr. Burt L. Newkirk, of the 
Aeronautical Department of Rensselaer 
Polytechnic Institute. He gave a dem- 
onstration lecture about the gyroscope 
and its applications. 

On March 9 the guest speaker was 
A. I. Sibila, of the Chance Vought Divi- 
sion of United Aircraft Corporation, 
who spoke about the problems encoun- 
tered in the design of high-speed fighter 
airplanes. Officers were elected at a 
meeting on March 23 as follows: Chair- 
man, H. M. De Groff; Treasurer, W. Z. 
Meyers; Secretary, M. T. Kehoe; 
Faculty Advisor, A. J. Fairbanks. The 
motion picture Flight Characteristics of 
the P-38 was shown. 


Spartan College of Aeronautical 
Engineering 
At a business meeting on February 28 
plans were discussed for obtaining 
speakers from industrial organizations 
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to address future meetings of the 
Branch, and application cards were 
issued to new engineering students. 

The meeting on March 13 was a com- 
bined technical and business session. 
The question of accepting meteorology 
students of the College as members of 
the Branch was discussed. The films 
All Work and No Play, The Flying 
and The were exhib- 
ited. 


University of Texas 


At the March 7 meeting of the Uni- 
versity of Texas Branch the following 
officers were elected: Chairman, Ralph 
Merrill; Vice-Chairman, Barney Chau- 
doin; Corresponding Secretary, Merle 
Mueller; Recording Secretary, Danny 
Hearn; Treasurer, Elaine Marek. 

At a technical meeting on March 23 
the films Wings Over Leyte and Two 
Miracles were shown. 


University of Wichita 


A new Student Branch has been or- 
ganized at the University of Wichita, 
with 14 members initially enrolled. 
The officers are as follows: Chairman, 
Melvin E. Smith; Vice-Chairman, Carl 
H. Prewitt; Secretary-Treasurer, James 
McClelland, Jr.; Faculty Adviser, 
Prof. Kenneth Razak. 


News of Members 


Cecil W. Armstrong has organized his 
own company under the name of Arm- 
strong Plastics Company. 


Albert Bree has joined Gould Aeronauti- 
cal Division of Pratt, Read & Company, 
Inc. 


Philip N. Bright has been appointed 
Chief of Structures of Aeronca Aircraft 
Corporation. 


Kenneth Campbell, Senior Project Engi- 
neer of Wright Aeronautical Corporation, 
received the 1945 award of the Wright 
Brothers medal of the Society of Auto- 
motive Engineers, Inc. It is awarded for 
the best paper on aerodynamics delivered 
before an S.A.E. meeting, and the 1945 
award was given for his treatise titled ‘‘En- 
gine Cooling Fan Theory and Prac- 
tice.”’ 


Thomas F. Carroll, Jr., has joined the 


Flight Test Section of the Allison Division 
of General Motors Corporation. 


Edward G. Crofut is one of the organiz- 
ers of Aerolab Development Company. 


Edgar G. Dailey is now engineering 
Consultant to H. A. Lingard & Associ- 
ates. 


Ralph S. Damon, Vice-President and 
General Manager of American Airlines, 
Inc., and Jack Frye, President of Trans- 
continental & Western Air, Inc., are mem- 
bers of a special committee appointed by 
the War Production Board to engage in 
formulating a program of requirements for 
new aircraft. 


Lloyd R. Gant is now Design and Liai- 
son Engineer with Universal Moulded 
Products Corporation. 


Brewster A. Gillies, formerly Assistant 
to the President of Ryan Aeronautical 
Company and Director of Flight Service, 
has been elected a Vice-President of the 
Company. 


Paul E. Gravelle has received his com- 
mission as a Lieutenant in the U.S. Army 
Air Forces. 


Alan H. Green has joined Edo Aircraft 
Corporation as an Aerodynamicist. 


Donald W. Haarman has returned from 
military service as an officer in the Army 
Air Forces and has joined Kearfott Engi- 
neering Company. 


Robert A. Hill has been appointed Main- 
tenance Engineer with Mid-Continent 
Airlines. 


Milton D. Hunnex is currently em- 
ployed jointly by the San Bernardino Air 
Technical Service Command and the San 
Bernardino Valley Junior College as an 
Instructor. 


David U. Hunter has become con- 
nected with the Elliott Company as a Re- 
search Engineer. 


Raymond P. Lansing, Vice-President 
and Group Executive of Bendix Aviation 
Corporation and a member of its Ad- 
ministration and Engineering Policy com- 
mittees, has been elected a member of the 
Board of Directors of the Corpora- 
tion. 
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Benjamin M. Lent-Koop has entered 
the employ of North American Aviation, 
Inc., as a Layout Draftsman. 


Dwight C. Maier has been appointed 
Works Manager of the Stout Research 
Division of Consolidated Vultee Aircraft 
Corporation. 


Glenn L. Martin, President of The 
Glenn L. Martin Company, has been 
elected to the additional office of Chairman 
of the Board of Directors of The Glenn L. 
Martin-Nebraska Company, a_ subsidi- 
ary. 


Philip T. Nickson is now a Project 
Stress Engineer with Edo Aircraft Cor- 
poration. 


Michael M. Powers has been trans- 
ferred to the post of Patents Engineer 
with Curtiss-Wright Corporation. 


Raymond R. Pritchard has become con- 
nected with Bell Aircraft Corporation as a 
Layout Draftsman. 


Ernest R. Reff has joined the Stinson 
Division of Consolidated Vultee Aircraft 
Corporation as a Structures Design Engi- 
neer. 


John D. Rogers is now a Research Engi- 
neer with the California Research Cor- 
poration of Standard Oil Company of 
California. 


William Selikoff has been appointed a 
Project Coordinator, Outside Production, 
with Ryan Aeronautical Company. 


Walter A. Semion, formerly Project 
Engineer with Higgins Aircraft Inc., has 
been appointed to the office of Chief Engi- 
neer of D. J. Derry & Company. 


David R. Shoults has been elected 
Vice-President of Sales of Bell Aircraft 
Corporation. 


Ira Shur has entered the service of 
B. F. Hirsch, Inc., as a Design Engi- 
neer. 


Jesse J. Steinman has joined the staff of 
Peter Altman, Engineering Consultant, 
as Chief of Structures. 


Cyril W. Terry has been named to the 
position of Chief of the Flight Research 
Section of Ryan Aeronautical Com- 
pany. 


Milton J. Thompson, on leave as Head 
of the Aeronautical Department of the 
University of Texas, is currently engaged 
as Senior Engineer at Johns Hopkins Ap- 
plied Physics Laboratory. 


Arthur N. Tifford is now a Section En- 
gineer in the Aviation Gas Turbine Divi- 
sion of Westinghouse Electric & Manu- 
facturing Company. 


Narcyz M. Wasilkowski has joined 
the Cleveland aircraft plant of the Fisher 
Body Division of General Motors Cor- 
poration as a Stress Engineer. 


The following members of the Insti- 
tute have been commissioned as Ensigns 
in the U.S. Navy: Charles Brogger, 
James E. Davis, Roald N. Evensen, Wil- 
frid A. Fierle, John H. Kouns, Charles F. 
McDonough, and Garrett D. Paggon. 
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ALUMINUM BRAZING LENGTHENS 
LIFE OF HEAT EXCHANGERS 


Designers of heat transfer units are now achieving increased 

strength ... not only without added structural reinforcements 

but also with a 2g weight reduction . . . by replacing copper 
and soft solder with aluminum and high temperature alum- 
inum alloy bonding material. 

Clifford’s notable discovery of the method of brazing 
aluminum in thin sections has resulted in the strengthening 
of heat transfer units three ways: 

1. Heat treatable aluminum tubes resist working temper- 
atures up to 275°, at which point copper tubes gradually 
anneal and break down. 

2. Heat treatable aluminum alloy header plates, shells and 
other parts survive temperatures and pressures far above 
the safe limits of other metals commonly used in heat 
transfer units. 

3. High temperature aluminum alloy bonding material with- 
stands temperatures, pressures and strains several times 
higher than soft solder. 


Those are the plusses USAAF designers obtained for 
several types of aircraft when Clifford Feather-Weight Oil 
Coolers and Coolant Radiators saved 24 the weight of the 
copper units they replaced. 


ALUMINUM BRAZING’S FUTURE 

Clifford’s production is still 100% in war work. However, 
postwar applications of all-aluminum heat transfer units to 
automotive, heating, cooling and ventilating fields are being 
considered on the basis of suggestions and inquiries already 
received. Yours will be weleomed. Clifford Feather-W eights 
save 2% the weight . . . same size and shape. Clifford Manu- 
facturing Co., 560 E, First Street, Boston 27, Massachusetts. 


CLIFFORD 
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HOW HYDRAULICALLY- 
FORMED BELLOWS 
IMPROVE SHAFT SEAL 
PERFORMANCE 


Shaft seals must be engineered to each application because 
conditions are seldom the same: the nature of the gas or 
liquid to be sealed; the pressure which the seal must oppose; 
the shaft diameter; its speed in r.p.m.; the space the seal will 
occupy; working temperatures. 

Also in the design of such seals, problems like these must 
be solved: 


The seal nose must be properly proportioned to prevent 
distortion during facing and during exposure to high service 
temperatures. 


The bearing material must be scientifically correct for the 
specific operating conditions. 


The thrust spring must exert proper thrust at its working 
length — parallel to the axis. 


And even when these components are right, the seal will 
not provide a pressure-tight running seal against the rotating 
shaft shoulder unless the bellows has sufficient strength to 
stand the pressures involved and has the required flexibility. 


That’s where hydraulically-formed metallic bellows seals 
are superior to non-metallic and other metallic seals. Clif- 
ford — first to produce hydraulically-formed metallic bellows 
for industry — incorporates in shafts seals Hydron bellows 
with uniform wall thickness and accurately controlled 
metallurgical grain structure and physical properties. That’s 
why Clifford has successfully solved some of America’s most 
difficult shaft seal problems and why it will pay you to submit 
your seal problems to them for their recommendations. 
First with the Facts on Hydraulically-Formed Bellows. Clifford 
Manufacturing Company, 560 E. First Street, Boston 27, 
Massachusetts. 


OIL COOLERS AND COOLANT RADIATORS 
HYDRAULICALLY-FORMED BELLOWS « 
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Members Elected 


The following applicants for member- 
ship or applicants for change of previous 
grades have been admitted to member- 
ship in the grades indicated since the pub- 
lication of the list in the last issue of the 
REVIEW. 


Transferred to Associate Fellow Grade 


Hall, Archibald Maclay, M.E.; Div. 
Manager, Miami Div., Consolidated Vultee 
Aircraft Corp. 

Kennedy, William D., Vice-President 
and Manager, Cincinnati Plant, Wright 
Aeronautical Corp., Curtiss-Wright Corp. 

Loring, Samuel J., B.S.; Research En- 
gineer, Chance Vought Aircraft Div., 
United Aircraft Corp. 

Maloy, Raymond Baird, B.S. in Ae.E.; 
Technical Asst. to Director of Safety 
Regulation, Civil Aeronautical Adminis- 
tration. 

Mathes, John Charles, B.S. in C.E.; 
Development Engineer, Magnesium Div., 
The Dow Chemical Co. 


Elected to MEMBER Grade 


Carey, Robert Henderson, M.S. in 
Engineering Mechanics; Research En- 
gineer, Bakelite Corp. 

Carroll, Charles Burr, B.S. in M.E.; 
Chief Project Engineer, Consolidated 
Vultee Aircraft Corp. 

Clark, Louis Phillip, M.S. in Physics; 
Physicist, Naval Air Experimental Sta- 
tion, Navy Yard (Philadelphia). 

Code, Ernest Balfour, B.S. in Ae.E.; 
Engineering Test Pilot, Boeing Aircraft 
Co. 

Davis, Harold William, B.S. in Ae.E.; 
Chief Development Engineer, Atlantic 
Diesel Corp. 

de Ferranti, Marc, Asst. Chief, Aero- 
dynamics Dept., Research Lab., Curtiss- 
Wright Corp. 

Ghatage, Vishnu Madhav, Ph.D.; Asst. 
Prof. of Aeronautics, Indian Institute of 
Science (India). 


Guyton, Boone Tarlton, A.B.; Asst. 
Chief of Flight Test, Chance Vought Air- 
craft Div., United Aircraft Corp. 


Hanna, Clinton Richards, B.S. in E.E.; 
Associate Director, Research Lab., West- 
inghouse Electric & Manufacturing Co. 


Holman, Edward Henry, British Repre- 
sentative, British Air Commission (Wash- 
ington, D.C.). 


Hulbert, John Keightley, B.S. in Ae.E.; 
Aerodynamics Research Engineer, Re- 
search Lab., Curtiss-Wright Corp. 

Magruder, Peyton Marshall, Director of 


Commercial Aircraft Sales, The Glenn L. 
Martin Co. 


McGinness, James Wesley, Perform- 
ance-Aerodynamics Group Leader, Cana- 
dair Ltd. (Canada). 

Merrill, Albert Elliott, B.S. in E.E.; 
Project Engineering Flight Test Pilot, 
Boeing Aircraft Co. 

Michel, Leopold Robert, M.S. in M.E.; 
Development Engineer, Polaroid Corp. 


Milliken, Charles Smyth, M.S. in 
E.E.; Engineering Designer ‘“B,’’ Lock- 
heed Aircraft Corp. 

Ridley, Kenneth Felton, M.E. in 
Ae.E.; Chief Engineer, Hughes Aircraft 
Co. 

Simpson, William McCray, Ph.D.; Prof. 
and Chairman, University of Kansas. 

Thompson, Lee Price, Ph.D.; Super- 
visor, Technical Data Dept., AiResearch 
Manufacturing Co. 

Vanik, Milford Frank, B.S. in Ae.E.; 
Chief, Aircraft Engineering Branch, C.A.A. 

Wittner, Howard Maxwell, M.S. in 
Ae.E.; Asst. Chief Research Engineer, 
Republic Aviation Corp. 


Transferred to MEMBER Grade 

Bates, Francis, Jr., A.B. in Civil Engi- 
neering, Group Engineer and Weight 
Engineer, Lockheed Aircraft Corp. 

Bradley, Francis Xavier, Jr., Major, 
Asst. Chief of Staff, Operations, Central 
African Div., U.S. Army Air Forces. 

Hall, Dudley O., Sr. Project Engineer, 
Northwest Airlines, Inc. 

Harris, Waldo, Lt., Asst. Wing Engi- 
neering Officer, U.S. Marine Corps. 

Thrall, Edward Wolff, Jr., B.S. in M.E.; 
Structures Engineer A., Douglas Aircraft 
Co., Ine. 

Whitelaw, Robert Leslie, B.Sc. Applied 
Hydromechanics; Sr. Project Engineer, 
Turbo-Research Ltd. (Canada). 

Williams, Richard deHart, M.E. in 
Ae.E.; President, Accessories Manu- 
facturing & Engineering Co. 


Elected to Industrial Member Grade 


Fuller, William Gardiner, Factory Man- 
ager, Globe Aircraft Corp. 


Elected to Technical Member Grade 


Biesemeyer, Kermit Theodore, Chief of 
Service School Laboratories, Allison Div., 
General Motors Corp. 

Bode, George Myron, B.S. in Ae.E.; 
Experimental Engineer, Engineering & 
Research Corp. 

Bollech, Thomas Vern, B.S. in Ae.E.; 
Aeronautical Engineer, Langley Mem. 
Aero. Lab., N.A.C.A. 

Broome, Joseph Wesley, B.S. in E.E.; 
Engineer, Electrical Design Section, A & 
M Engineering Div., General Electric 
Co. 

Cole, Julian David, B.M.E.; Guggen- 
heim Aeronautical Lab., California In- 
stitute of Technology. 

Curzon, Alan John, Precision Inspector, 
Experimental Dept., Rolls-Royce Co. 
Ltd. (England). 

de Carteret, Norman Weston Squares, 
B.Ae.E.; Ensign, U.S.N.R. 

Forbes, Lawrence Russell, B.S. in 
M.E.; Engineering (Maintenance Of- 
ficer), U.S. Army Air Forces. 

Freche, John Charles, B.S. in Petro- 
leum Engineering; Mechanical Engi- 
neer, Aircraft Engine Research Lab., 
N.A.C.A. 
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Lew, Fong Nye, B.Ae.E.; Stress An- 
alyst, Consolidated Vultee Aircraft Corp, 
Lewis, Neilson Wilde, B.S. in Bldg.; 
Engineer, Engineering & Research Corp. 

Moon, George Leo, B.S. in E.E.; Jr. 
Development Engineer, Goodyear Aircraft 
Corp. 

Platt, John Dee, B.A. in Chemistry; 
Sr. Development Engineer, Goodyear 
Aircraft Corp. 

Sadler, Harold M., B.S. in M.E.; Aero- 
nautical Engineer, Gazda Engineering. 

Shannon, Edward Madison, B.S. in 
Ae.E.; Lt., U.S.N.R. 


Transferred from Student to Technical 
Member 

Connair, Sylvan Edward, Jr., B.Ae.E.; 
USS. Navy. 

Corrsin, Stanley, M.S. in Ae.E.; Re- 
search Asst., California Institute of Tech- 
nology. 

Fries, Gordon H., B.S.; Aerodynamics 
Engineer, Kellett Aircraft Corp. 

Lin, Chia-Chiao, Ph.D.; Research 
Engineer, California Institute of Tech- 
nology. 

Linker, John Joseph, B.S. in Ae.E.; 
Experimental Test Engineer, Pratt & 
Whitney Aircraft Div., United Aircraft 
Corp. 

McMurray, John Wightman, Jr., B.S. 
in Ae.E.; U.S. Navy. 


Elected to Affiliate Grade 


Gach, Martin, B.A.; 
Controller, C.A.A. 
Stenger, Carrol George, Production 


Supt. & Asst. to Development Engineer, 
Langley Corp. 


Airway Traffic 


Tarricone, Michael, Pvt., U.S. Army 
Air Forces. 

VanDyke, Martin Montgomery, Indus- 
trial Engineer, Langley Corp. 

Wagner, Richard E., SoM 3/C, USS. 
Navy. 


Necrology 


Vincent Bendix 


Vincent Bendix, an Industrial Mem- 
ber of the Institute and President of 
Bendix Helicopters, Inc., died suddenly 
on March 27 at his home in New York 
from the effects of a coronary thrombo- 
sis. 

Mr. Bendix was born in Moline, IIL., 
on August 12, 1882. He was largely 
self-educated in law, commerce, and 
mechanical engineering, starting his 
business career at the age of 16 in rail- 
way work. Being greatly interested 
in the automobile and other mechanical 
devices, he experimented for several 
years with electric self-starters and im- 
proved brakes, and in 1937 he organized 
the Bendix Corporation and the Bendix 
Brake Company, of which he was 
President and Manager. The com- 
pany manufactured brakes and start- 
ers for automobiles and airplanes and 
later was expanded into the organiza- 
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tion now known as Bendix Aviation Cor- 
poration. He served as President and 
Chairman of the Executive Committee 
with that corporation until 1942. He 
had also been President and Director of 
Bendix-Westinghouse Automatic Air 
Brake Company and Chairman of the 
Board of Automatic Products Com- 
pany and had served in an executive 
capacity with other corporations. He 
received numerous honorary awards, 
including the French Legion of Honor, 
and the rank of Knight Commander of 
the Order of the North Star presented 
by the King of Sweden. He had been a 
member of the Advisory Board of the 
Institute from 1936 to 1943, a Trustee 
of the Armour Institute of Technology, 
a Director of the National Association 
of Manufacturers, and member of 
many scientific, business, and social 
organizations. He was the donor of the 
Bendix Trophy, awarded for annual 
transcontinental air races. 

In June, 1944, he formed Bendix 
Helicopters, Inc., to develop a personal 
type of helicopter, the designs of which 
had been completed and plans made for 
its quantity production after the ces- 
sation of hostilities. 


Alfred Victor De Forest 


Alfred Victor De Forest, a Fellow of. 


the Institute, President of the Magna- 
flux Corporation and Professor of Me- 
chanical Engineering at the Massa- 
chusetts Institute of Technology, died at 
the age of 56 on April 5 at his home in 
Marlboro, N.H. He was widely known 
for his development of the Magnaflux 
method of inspection of metals, 
in addition to his extensive work in 
engineering research and educa- 
tion. 

Professor De Forest was born April 
7, 1888, in New York and was gradu- 
ated from the Massachusetts Institute of 
Technology in 1911. From 1912 to 
1938 he was an instructor at Princeton 
University and was engaged in engi- 
neering work with the Remington Arms- 
Union Metallic Cartridge Company, the 
American Chain Company, Spang Chal- 
fant and Company, the Wyckoff Drawn 
Steel Company, John Chatillon and 
Sons, Hamilton Standard Propellers 
Company, and other companies. He 
was the inventor not only of magnetic 
testing methods but of various methods 
of fatigue testing of springs and wires, 
of @ magnetic strain gage, of an iso- 
thermal electromagnetic method of 
measuring wall thickness, and of 
humerous other processes. 

In 1938 Professor De Forest was the 
recipient of the Sylvanus Albert Reed 
Award of the Institute. He was chosen 
lor the award because of his develop- 
ment of the magnetic method of test- 
Ing metals, particularly in its applica- 
ion in tests of airplane construction. 
He had received many other honorary 
awards for engineering achievements 
and was a member of numerous other 
scientific societies. He was the author 


of various papers about magnetic in- 
spection and testing. 
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J. S. 
Special Meetings Schedule 


1945 


August 16-17, 1945 
LOS ANGELES MEETING 


October 4-5, 1945 
DETROIT MEETING 


October 26, 1945 
WASHINGTON MEETING 


November 16, 1945 
DAYTON MEETING 


December 17, 1945 
WRIGHT BROTHERS LECTURE, Washington, D.C. 


The Officers and Council of the Institute invite participation 
in the Technical Sessions of the Meetings of the Institute. 

The Meetings Committee will consider for inclusion on the 
program complete papers, or outlines or summaries of proposed 
papers. 


Information for Participants 


(1) Complete papers, or outlines or summaries should be sub- 
mitted in triplicate at least four months prior to the meeting at 
which it is proposed to present the paper. Outlines or summaries 
should not exceed 1,000 words. 


(2) Each paper should be so planned that it may be presented 
within a time limit of 45 minutes. 


(3) A\lll papers submitted will be considered for publication 
in the Journal of the Aeronautical Sciences or the Aeronautical 
Engineering Review. While a paper should be planned to take 
only 45 minutes for presentation at a meeting, the written pres- 
entation may have a maximum length of approximately 15,000 
words. 


(4) All material received will be submitted to the Meetings 
Committee. Authors will be notified, in ample time to prepare 
the complete paper, whether or not their papers can be scheduled 
for presentation. 


All correspondence should be addressed to 
The Meetings Committee 
Institute of the Aeronautical Sciences 


1505 RCA Building West 
30 Rockefeller Plaza 
New York 20, N. Y. 
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Do You Build Bulldozers. 
Locomotives or PT Boats? 


THESE TYPICAL APPLICATIONS AIR STARTING LINES for locomotive diesels, involving 

pressures of 250 p.s.i., made of 2” I.D. bronze seamless 
MAY SUGGEST WHERE YOU, TOO, tubing with bronze braid. Heavy duty steel flanges are 
CAN PROFITABLY EMPLOY 


FLEXIBLE METAL HOSE AND TUBING 


HIGH-PRESSURE GREASE LINES for lubricating clutch re- 
lease bearings on bulldozers and tractors, made of 3/16” 
I1.D. TYPE M.P. steel hose, steel braid covered. Brass fit- 
tings are soldered on. 


DIESEL EXHAUSTS absorb vibration, compensate for expan- 
sion and contraction. Made of 4” I.D. corrugated steel hose 
with welded flanges. 


Gas, steam, liquid air, or grease connections 
which are constantly subjected to movement or 
vibration can cause endless grief. To make sure of 
top performance right from the start, use Ameri- 
can Flexible Metal Hose or Seamless Flexible Tub- 
ing for all such connections. 

“American; available in a wide range of sizes 
and types of construction, successfully meets al- 
most amy service requirement involving high 
temperatures, pressures, or severe abrasive or 
chemical action. 

Bulletin No. SS-50, containing much useful in- 
formation for manufacturers, engineers and ma- 


chine designers, is yours for the asking. Write for WATER COOLED EXHAUSTS for PT boats also serve as vi- 
it today. bration dampers to prevent line breakage. Made of 3” an- 

nular bronze seamless tubing with male fittings Tobin 
Bronze welded. 45208 


Keep faith with 
your fighters and An pA 
from to 
yourself! ... | 
Buy War Bonds for keeps Clit 


AMERICAN METAL HOSE BRANCH OF THE AMERICAN BRASS COMPANY «¢ General Offices: Waterbury 88, Cont 


Subsidiary of Anaconda Copper Mining Company * In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ontarit 
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Raymond Haskell 


Raymond Haskell, an Associate Fel- 
low of the Institute and Consulting 
Engineer of the Texas Company, died 
on April 7 at the New York Hospital at 
the age of 66. 

Born in Baltimore on April 17, 1878, 
Dr. Haskell was educated at the Massa- 
chusetts Institute of Technology, re- 
ceiving the Bachelor of Science Degree 
in 1903, Master of Science in 1904, 
and Doctor of Philosophy in 1907. He 
also held degrees of Bachelor of Science 
and Chemical Engineering from the 
Clarkson College of Technology. From 
1908 to 1917 he was a scientific assist- 
ant in the U.S. Lighthouse Service and 
from 1917 to 1919 served the US. 
Navy as a civilian scientist. In 1919 
he joined the Texas Company as Con- 
sulting Engineer, which office he re- 
tained until his death. During his 
term with the Lighthouse Service he 
developed new improvements in ap- 
paratus, and for the Navy his work was 
connected with the development and 
improvement of secret signalling de- 
vices. 

Dr. Haskell was also a member of 
the American Chemical Society, the 
American Society for Testing Mate- 
rials, the American Society of Me- 
chanical Engineers, and the Society of 
Automotive Engineers, Inc. 


Palmer Adams Hewlett 


Palmer Adams Hewlett, an Industrial 
Member of the Institute and Export 
Sales Director of Consolidated Vultee 
Aireraft Corporation, died as a result 
of a heart attack on April 8, in Wash- 
ington. 

A native of Bath, N.Y., Mr. Hewlett 
attended the Rochester Business Insti- 
tute and Columbia University. He 
entered the aircraft business in 1915 
and devoted his entire business career 
to the industry, rising from a stock 
clerk to vice-president and sales man- 
ager. From 1915 to 1935 he was con- 
nected with the predecessors and sub- 
sidiaries of the Curtiss-Wright Corpora- 
tion. In 1936 he joined Aircraft Export 
Corporation and in 1938 became Export 
Manager for Aviation Manufacturing 
Corporation, serving as Export Man- 
ager for companies that subsequently 
were merged into Consolidated Vultee 
Aircraft Corporation. 


Personnel Opportunities 


This column is for the use of indi- 
vidual members of the Institute seek- 
ing hew connections and organizations 
oflering employment to aeronautical 
specialists. Any member or organi- 
tation may have requirements listed 
without charge by writing to the Sec- 
tetary of the Institute. 


WANTED 


Professor in Aeronautical Engi- 


y 88, Cont 
nto, Ontat® 


neering Department—Broad experi- 
fice in the aviation industry needed. 
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Address inquiries Dean, G. J. Davis, 
Jr., College of Engineering, Univer- 
sity of Alabama. 


Aircraft Instrument Engineer—Ur- 
gently needed. Top priority. Thor- 
oughly familiar with design and opera- 
tions of Automatic Pilots. Gyros and 
similar Robot Control Mechanisms. 
Submit details and qualifications at 
once. McDonnell Aircraft Corpora- 
tion, 1703 Locust Street, St. Louis, 
Mo. 


Wind Tunnel Model Men—Quali- 
fied wind tunnel model builders and/or 
designers for new small company. 
Desire men with extensive experience 
in wood and metal model work to close 
tolerances and in model project or- 
ganization and planning. All models 
and instrumentation are for various 
aircraft companies and aerodynamics 
laboratories. Airmail complete quali- 
fications and experience to Aerolab 
Development Company, 1992 Lincoln 
Avenue, Pasadena 3, Calif. 


Structural and Electronics Engi- 
neers, Aerodynamicists, Design Engi- 
neers, all grades. New, vital project, 
U.S.N., location New York City. 
Send complete résumé or call or wire 
for interview. Statement of availabil- 
ity required. Postwar continuation. 
Address Dean D. Smith, Fairchild 
Engine and Airplane Corporation, 30 
Rockefeller Plaza, New York 20, N.Y. 


Aircraft Engineers—Experienced 
aerodynamicists; structural design- 
ers; senior drawing checkers; static 
test engineers; layout and detail 
draftsmen; senior stress analysts; 
technical __ illustrators; technical 
writer. These positions immediately 
available in critical war work at at- 
tractive salaries. Postwar prospects 
excellent. Applicants must comply 
with W.M.C. regulations. Address 
replies giving education, experience, 
background, age, and draft status to 
C. J. Libby, Administrative Engineer, 
Edo Aircraft Corporation, Terminal 
Building, Flushing, N.Y. 


Aeronautical Engineers, Stress 
Analysts, Layout and Detail Drafts- 
man—Excellent opportunities in the 
Engineering Division to carry out ori- 
ginal design work on all phases of heli- 
copter development program. Appli- 
cants must comply with W.M.C. regu- 
lations. Write stating education, ex- 
perience, age, draft status to Adminis- 
trative Engineer, Kellett Aircraft Cor- 
poration, Plant #2, Upper Darby, 
Pa. 


Aeronautical Engineers—Experi- 
enced or semiexperienced stress, lay- 
out, and weights engineers for impor- 
tant positions in connection with 
designing of nonwrinkling sandwich 
aircraft structures. War and postwar 
applications. Write full particulars 
concerning education, experience, and 
salary. requirements to Universal 
Moulded Products Corporation, Aero- 
nautical Engineering Division, Bris- 
tol, Va. Attention: Dr. R. J. Nebe- 
sar. 
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Engineering Pilot, with Army, 
Navy or Marine flight training is de- 
sired. Engineering education, pref- 
erably an aeronautical degree, pilot 
license to fly both single and multi- 
engined airplanes is required. Pilot 
must pass military aero-medical physi- 
cal examination as some work may in- 
volve flights at high altitudes. Ad- 
dress inquiries to the Chief Engineer, 
Curtiss-Wright Corporation, Propel- 
ler Division, Caldwell, N.J. 


Aircraft Engineers—Positions avail- 
able in Clifton & Caldwell, N.J., for 
Tool & Gage Engineers. Also engi- 
neers for manufacturing process, pro- 
duction methods, also design engi- 
neers, Seniors & Juniors. Manufac- 
turing operation sheet writers, de- 
signers, tool & gage; gage analysts, 
tool & gage draftsmen. Applicants 
must have Aeronautical Industrial 
Manufacturing experience. Must 
have certificate of availability. Call 
in person or write Employment Office, 
Curtiss-Wright Corp., Propeller Divi- 
sion, 143 Getty Ave., Clifton, N.J. 


Detail and Layout Draftsmen, 
Stress Analysts, and Design Engi- 
neers needed for development work 
in the Engineering Department. 
Must be citizen, not employed in es- 
sential war industry, or have a certifi- 
cate of availability from the U.S. 
Employment Service Office or the 
War Manpower Commission of your 
area. Address inquiries to Curtiss- 
Wright Corporation, Airplane Divi- 
sion, Buffalo, N.Y.; Attention: Di- 
rector of Engineering. 


Detail & Layout Draftsmen, Stress 
Analysts, Design Engineer, Assistant 
Project Engineer on development 
work in the engineering department. 
Address inquiries to Edo Aircraft 
Corporation, 136-48 Roosevelt Ave- 
nue, Flushing, L.I., N.Y. 


Stress Analysts and Aerodynami- 
cists—Required for aircraft design 
work U.S. Naval Aircraft Prime Con- 


tractor. Address inquiries to Box 
297, Institute of the Aeronautical 
Sciences. 


Assistant Professor—To teach Me- 
chanics, Strength of Materials, and 
Physics in a small Mid-western Col- 
lege. Must have Master of Science 
Degree, preferably in Engineering or 
Physics. Salary dependent on quali- 
fications and experience. Position 


permanent. Address inquiries to Box 
291, Institute of the Aeronautical 
Seiences. 


Engineers—Aeronautical, Mechan 
cal Electronic Designers, Draftsmen, 
Checkers; wide variety of interesting 
work on essential projects. Excellent 
postwar opportunities. Manhattan 
location; W.M.C. rules observed. 
Address inquiries to Box 284, Insti- 
tute of the Aeronautical Sciences. 


Draftsmen—Four. or five, wanted 
by large research and development 
organization; experienced in the lay- 
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EVEN ENGINEERS 


ARE FROM MISSOURI... 


Yate! they 


Fig bebiiud t#/ 


This Variable Pitch ‘Propeller with a Brain” 
Works Wonders in Performance . . . Automatically 


ES, we can give engineers technical data from 
which they can figure, with mathematical 
precision, exactly how and why the Acromatic 
Propeller works. But it still seems too good to be true 
. . until they fly behind it! Then they get the feel of 
what they've figured and... YEAH MAN! 


In terms of performance for your postwar plane, 

Aeromatic means one-fourth shorter takeoff runs 
. one-third higher rate of climb . . . cruising 

faster and farther at the most favorable altitude 

all with minimum fuel consumption and engine 

wear. And it means long glides for happy landings 


. « . with an instantaneous change of pitch for a 
quick pickup if you overshoot the field. 

What's more, it’s important to remember that the 
Aeromatic Propeller requires no instruments. . . 
no controls . . . nothing extra for you to watch or 
do. It’s the one and only propeller that lets your 
plane and engine deliver . . . automatically... all 
the performance that is built into them. 


If you fly, or plan to fly, you'll want an Aeromatic 
Propeller on your plane. Write to your aircraft 
manufacturer about it today. And if you'd like our 
little get-acquainted folder, containing a diagram 
of the “‘brain’’ in an Aeromatic Propeller, don't 
hesitate to write to Aeromatic, 242 Scott Street, 
Baltimore 3, Maryland. 


The Propeller with a Brain for Tomorrow's Plane 


Air Controlled 


KOPPERS WE 


BARTLETT-HAYWARD DIVISION 


Licensed under patents of EVEREL Propeller Corporatio® 


| 
52 
ou 
Fe 
qu 
de 
las 
: a; Ac 
lor 
tu 
SAV. 
loot Bis ric 
de 
In 
en 
tre 
me 
no 
pr 
Ac 
| of 
La 
mi 
po 
80) 
La 
Ar 
M 
Ac 
tu 
me 
au 
AJ 
of 
sal 
res 
W 
cel 
int 
Ae 
an 
tic 
i ill 
an 
me 
Automatic Propeller fre 
off 
In 
en 


r poration 


out of aircraft structural members. 
Four or five years’ experience re- 
uired; knowledge of stress analysis 
Leared. Experience in wing or fuse- 
lage group would prove satisfactory. 
Address inquiries to Box 282, Insti- 
tute of the Aeronautical Sciences. 


Aerodynamics Engineer—Practical 
experience wanted by well-known 
long-established mid-west manufac- 
turer to conduct technical research 
and market development in ventilat- 
ing and air-cooling division. Attrac- 
tive salary for man of ability and 
ambition. Address inquiries to Box 
275, Institute of the Aeronautical 
Sciences. 


Mechanical, Chemical or Metal- 
lurgical Engineer, experienced in fab- 
ricating and bonding aluminum al- 
loys, to function as project engineer in 
conversion of copper exchange heat 
devices to all aluminum construction 
for aircraft applications. Mid-west 
location, position permanent. Salary 
commensurate with experience and 
ability. Address inquiries to Box 271, 
Institute of the Aeronautical Sci- 
ences. 


Contact Man—to aircraft industry, 
travel mid-west and east representing 
manufacturer of heat transfer equip- 
ment. Engineering and previous con- 
tact with aircraft industry desirable but 
not essential. State background and 
previous employers and enclose photo. 
Address inquiries to Box 266, Institute 
of the Aeronautical Sciences. 


Aero & Mechanical Engineers— 
Large engineering firm engaged in 
military work with growing backlog of 
postwar jobs needs engineering per- 
sonnel in all categories: Designers, 
Layout & Detail Draftsmen, Stress 
Analysts, Checkers, etc. Location 
Manhattan. W.M.C. rules observed. 
Address inquiries to Box 263, Insti- 
tute of the Aeronautical Sciences. 


Ohief Design Engineer—Graduate 
mechanical engineer, experienced on 
automotive radiators, with established 
AAA-1 high production manufacturer 
of automotive radiators. Worth-while 
salary. Sound peacetime future with 
resumption of automobile production. 
Write in complete detail. Enclose re- 
cent (nonreturnable) photo. Address 
inquiries to Box 252, Institute of the 
Aeronautical Sciences. 


AVAILABLE 


Engineer—Visualizer. Has broad 
and varied experience in the applica- 
tion of industrial visual aids (graphic 
illustrations) to employee indoctrina- 
tion, production, plant layout, tool 
design, methods, cost analysis, sales, 
and service manuals. Developed 
methods to prepare such drawings 
economically. Desires additional work 
from medium size company for own 
office. Address inquiries to Box 302, 
Institute of the Aeronautical Sci- 
ences. 
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Industrial Designer—Stylist. Var- 
ied experience in product and interior 
design. Recently completed redesign 
of series of aircraft-engine test equip- 
ment. Desires additional clients for 
aircraft accessories styling or small 
plane interior styling. Address in- 
quiries to Box 301, Institute of the 
Aeronautical Sciences. 


Works Manager or Executive Engi- 
neer: College education; 39 years of 
age; married and have family. Broad 
experience in Industrial Engineering; 
Management; Production and Engi- 
neering. Proved performance in ca- 
pacities of Works Manager; Plant 
Manager; Executive Engineer; Plant 
Superintendent; Industrial Engineer 
and Experimental Research Manager. 
Nine years aeronautical; seven years 
steel fabrication (all phases); and 
three years’ heavy construction ex- 
perience. Extensive Army and Navy 
contacts. Now in East. Will con- 
sider any location including foreign. 
Statement of availability and refer- 
ences will be furnished. Address in- 
quiries to Box 300, Institute of the 
Aeronautical Sciences. 


Design and Development Engi- 
neer—Ejight years’ experience in air- 
craft-engine design and development 
as analyst, designer, chief design 
analyst, and project engineer. De- 
sires work on aircraft gas turbine and 
reaction propulsion program. Ph.D. 
in mathematical physics, 1936. Re- 
lease available. Address inquiries to 
Box 299, Institute of the Aeronautical 
Sciences. 


Helicopter Engineer (B.S. in Aero. 
Engineering) 5 years’ experience in 
helicopter theory, design, and con- 
struction; has just completed success- 
ful helicopter for small company; did 
entire design, stress, weights, and 
aerodynamics. Desires position in 
supervisory design capacity in reliable 
company. Address inquiries to Box 
298, Institute of the Aeronautical 
Sciences. 


Aeronautical Engineer, M.S. in 
M.E., 10 years’ experience in research, 
stress analysis, aerodynamics, thermo- 
dynamics and allied subjects with 
prominent manufacturing concerns. 
Two years in charge of research on 
aircraft gas turbines, development, de- 
sign and applications of gas turbines 
to military and commercial aircraft. 
At present employed as Chief of 
Analytical Department, consisting of 
Structures, Aerodynamics, Weights, 
Vibration and Test Groups on a 
Rotary Wing development with an 
Eastern manufacturer. Desire re- 
sponsible position with company pri- 
marily engaged in development of gas 
turbine engines. Thirty-nine years 
old, married, two children. Will con- 
sider moving to West Coast. Address 
inquiries to Box 296, Institute of the 
Aeronautical Sciences. 


Aeronautical Engineer and Con- 
sultant—Seventeen years in the avia- 
tion industry on military and com- 
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mercial airplanes including develop- 
ment, design, administration and direc- 
tion of engineering groups, company 
representative at Service procurement 
centers and engineering flight test ex- 
perience. Desires a permanent and 
responsible position in engineering or 
engineering sales or as a technical rep- 
resentative in the aviation industry or 
allied field. Address inquiries to Box 
294, Institute of the Aeronautical 
Sciences. 


Chief Inspector—At two airframe 
manufacturers (prime contractors). 
Ten years’ inspection experience with 
leading aircraft companies and C.A.A. 
Can comply with War Manpower 
Commission Regulations. Draft ex- 
empt. Available latter part of April. 
Address inquiries to Box 293, Institute 
of the Aeronautical Sciences. 


Production Executive— Mechanical 
engineer with five years’ administra- 
tive experience in all phases of aircraft 
construction including line assembly 
methods, Tool and Jig design and one 
year as Director of experimental. 
Served ten years as Works Manager 
of large plant fabricating precision 
metal parts for automatic actuating 
mechanisms. Thoroughly familiar 
with modern precision machine shop 
practice serving eight years as Plant 
Manager. Manufacturing experience 
totals 26 years. Automotive back- 
ground. Enjoy a wide acquaintance 
among subcontractors in central and 
eastern area. Will travel. Address 
inquiries to Box 292, Institute of the 
Aeronautical Sciences. 


Retired Marine Corps Officer— 
Thoroughly familiar with Carrier 
Type Aircraft and Navy Procedure, 
desires position, preferably as Field 
Service Manager, with Manufacturer 
of Naval Aircraft or allied equipment. 
More than 17 years’ experience, best 
of references, proven record. Address 
inquiries to Box 290, Institute of the 
Aeronautical Sciences. 


Engineer—Registered university 
graduate and professional aeronautical 
engineer.. Ten years’ experience in the 
aviation industry including airplane 
design, stress analysis and structures, 
aerodynamics and Director of sales, 
engineering and production in aircraft 
accessories field. Desires to make 
permanent connection as executive, 
design engineer, sales engineer, or 
technical representative in the avia- 
tion industry, or as an aviation man- 
ager or technical adviser in nonavia- 
tion industry. W.M.C. will be com- 
plied with. Address inquiries to Box 
289, Institute of the Aeronautical 
Sciences. 


Aeronautical Economics Research 
Worker—College Graduate, Econom- 
ics Major, 5 years employed in Air- 
craft. Now working for Masters’ 
Degree in Economics at N.Y.U. and 
employed in Aircraft. Desires con- 
nection with research staff involving 


(Continued on page 115) 
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These special close-tolerance, high-strength Thompson Bolts were designed 


and manufactured for certain vital jobs on aircraft —jobs that, investigation 


proved, no “stock” bolt could ever do. One is a main wing-attaching shear bolt, 


for example. Another is used under extreme tension conditions. Another is an 


oversize bolt for a special re-working job ... another is a wing stud for the 


Douglas C-54 .. . and still another is for use with bomb straps for holding bombs in the bay. And 


they range from external hex head types to flush head internal hex types—and in all sizes —for 


every kind of installation need. 


BUT WHATEVER THE SPECIAL JOB MAY BE, all these Bolts have 
one thing in common: They are made under an exclusive 
Thompson hot-gathering and forging method which raises 
shear strength, tensile strength and structural uniformity to 
the extremely high ranges required for maximum safety and 
dependability. In addition, all surfaces are finish ground 
where required, as are threads, resulting in a precision-made 
aircraft bolt that’s capable of efficiently handling the tough- 


est of the connecting jobs on aircraft. 


WEST COAST Pt Ale 


Products. Inc. 


* 


If you are encountering bolt failure, or need special bolts 
for special applications, our engineers will be glad to send 
details on Thompson Bolt specifications and work with you 
in designing and making special bolts for your particular 


need. Write Thompson Products, Inc., WEST COAST PLANT, 

Bell, California. 

The story of Thompson Precision in bolt making | 

is contained in a 16-page illustrated Brochure, sent | 

without obligation on request. Write for your copy. 
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Accessories and Equipment 


“Fairleads’”’ for Supporting Aircraft 
Tubing. John Young. Details are 
given about a tubing and wire support 
that can be attached to practically 
any member of an airplane structure. 
This fairlead, a product of the Hughes 
Aircraft Company, is the result of a 
program inaugurated to develop a light- 
weight serviceable method of supporting 
tubing which would conform to ANH2 
specifications. The method of install- 
ing the support is explained. Illustra- 
tions show the features of the support 
and its applications. Industrial Avia- 
tion, March, 1945, pages 35, 36, 94, 7 
illus. 

Utilization of Exhaust Heat Ex- 
changers. Paul A. Pitt. This ar- 
ticle is limited to some of the features 
of the exhaust heat exchanger and the 
effect of the installation upon the func- 
tions of the device. Beginning with 
brief comments about the earlier and less 
efficient methods of transferring heat 
from the engine for various purposes in 
the plane, a description is given of the 
larger capacity, more efficient exhaust- 
to-air heat exchanger now being de- 
veloped. Heating capacity, advantages 
and limitations, ease of maintenance are 
outlined, and installations in commercial 
airplanes are described. Problems in- 
volved in the installation of such devices 
are discussed, as well as operating fac- 
tors, performance specifications, and 
control systems. A typical performance 
curve showing heat-exchanger output at 
various power ratings and carburetor 
mixtures is reproduced. Aero Digest, 
March 1, 1945, pages 71-73, 162, 6 illus. 
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63 
63 
63 
Airplane Descriptions........ 64 
Airports and Aiirfields........ 64 
67 
Business and Finance......... 69 
Civil 69 
70 
Control Equipment........... 73 
73 
Electrical Equipment.......... 75 


Ill. Howard Field, Jr. 


Design of Hydraulic Systems. Part 


The char- 
acteristics and applications of hy- 
draulic motors and cylinders are 
analyzed in this third article of a series 
devoted to hydraulic-system design. 
Cylinder design is discussed in detail. 
Product Engineering, March, 1945, pages 
196-201, 4 illus. 


Aerodynamics 


Compressible Flows in Aeronautics. 
John Stack. The Eighth Wright 
Brothers’ Lecture was presented in 
Washington on December 17, 1944, by 
the Chief of the Compressibility Re- 
search Division of the Langley Memorial 
Aeronautical Laboratory of the Na- 
tional Advisory Committee for Aero- 
nautics. Following introductory re- 
marks, the first part of the Lecture con- 
sists of a historical sketch that includes 
a statement of the problems first en- 
countered in aeronautics as a result of 
compressibility. A summary of the de- 
velopment of the Laboratory facilities 
for such research is given. 

In the second part of the Lecture, 
flows above critical speed are discussed 
and an explanation is made of the theo- 
retic aspects of compressible flows. The 
significance of shock is also discussed. 
The Lecture concludes with an exposition 
of how compressible flows affect modern 
aerodynamics and includes some signifi- 
cant developments as applied to the 
design of high-speed aircraft. 

At the conclusion of the Lecture, 
prepared discussions were given by Neil 
P. Bailey, Head of the Department of 
Mechanical Engineering of Rensselaer 


INDEX 
Flight Technique............ 77 
Gliding and Soaring. ......... 77 
High-Altitude Flying......... 77 
Instrument Flying............. 81 
83 
85 
85 
Military Aviation............ 91 
Naval Aviation. ............. 93 


Polytechnic Institute; Dr. Hugh L. 
Dryden, Chief of the Mechanics and 
Sound Division of the N.A.C.A.; Dr. 
Norton B, Moore, of the Southern Cali- 
fornia Cooperative Wind Tunnel; and 
L. E. Root, Chief of the Aerodynamics 
Section, El Segundo Plant, Douglas Air- 
craft Company, Inc. Mr. Stack re- 
plied to these comments. Journal of the 
Aeronautical Sciences, April, 1945, pages 
127-148, 32 illus. 

The Effective Use of Aerodynamic 
Balance on Control Surfaces. L. E. 
Root. This paper is concerned with (a) 
an analysis of wind-tunnel data ob- 
tained from a 2-ft. constant chord con- 
trol surface model constructed so that 
the separate effects of variation in aero- 
dynamic balance overhang and movable 
surface nose shape could be obtained, 
and (b) the presentation of design meth- 
ods leading toward the effective use of 
aerodynamic balance on control sur- 
faces. 

The basic airfoil section used is an 
NACA 0012 modified to 10.7 per cent 
maximum thickness by 12 per cent 
chord extension and straight-sided after- 
body. These modifications were made 
in accordance with 1935 results from 
DC-2 flight tests which specifically in- 
dicated that flat-sided rudders or eleva- 
tors were less subject to flow conditions 
causing undesirable oscillations, par- 
ticularly when control forces had been 
substantially reduced through the use of 
aerodynamic balance. The nature of 
the overhanging balance effectiveness in 
reducing hinge moments is illustrated 
by presenting representative pressure 
distributions over a surface with and 
without balance at various angles. 
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STRONG ARM SQUAD 
FOR PILOTS 


LEAR, INCORPORATED 
Piqua, Ohio 


Gentlemen: 

Please send me your 
free booklet showing 
Lear equipment and its 
many applications. 
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Using theoretic control surface pa- 
rameters forsimply hinged flaps as a basis, 
hinge-moment data from the model 
were analyzed to obtain empiric factors 
that correct for variations in aerody- 
namic balance and nose shape. Pa- 
rameters are obtained for use in estimat- 
ing three-dimensional control surface 
effectiveness and hinge moments with a 
degree of accuracy corresponding to the 
similarity of airfoil sections taken along 
the span of any specific control surface 
to the section tested, particularly with 
respect to movable surface shape. This 
method of calculating hinge moments 
has been checked by measurements on 
scale airplane models and was found to 
be reasonably accurate considering dif- 
ferences in hinge-line locations. Upon 
the basis of hinge-moment tests on 
sharp (A), medium (B), and blunt (C) 
noses, an intermediate shape, (B+ C)/2, 
was chosen for design use. Comparison 
of control surface factors for this nose 
shape obtained from scale airplane 
model tests and from the basic model 
show good agreement. 

With particular respect to air-trans- 
port operation, an important factor af- 
fecting the design of the movable con- 
trol surface section is the degree to which 
the balance nose is subject to critical 
icing when the surface is held at a trim 
angle, such as in the case of a rudder 
after engine failure. From 1937 tests 
in the Goodrich ice tunnel using the 2-ft. 
chord model, an approximate relation- 
ship between balance nose shape and 
critical ice formation was suggested. 
Application of this limit to the (B + 
()/2 nose-shaped rudders on present 
multiengined transports at best rate of 
climb with full asymmetric power indi- 
cates that the required rudder angles are 
not critical to dangerous icing condi- 
tions. 

Additional factors affecting the choice 
of aerodynamic balance are discussed, 
and practical design limits applicable to 
elevators are given. From the basic 
wind-tunnel data, relationships of maxi- 
mum up-travel, horizontal surface stall- 
ing, and free-control longitudinal sta- 
bility to variation in aerodynamic bal- 
ance and nose shape are determined. 
Application of these limits to typical 
airplane designs, in relation to the 
amount of hinge-moment reduction de- 
sired and the amount of balance recom- 
mended, shows the basic difficulty of 
reducing elevator control forces to ac- 
ceptable magnitude and at the same 
time of providing enough elevator con- 
trol for landing without exceeding the 
design limits. 

To illustrate the use of aerodynamic 
balance on control surfaces, representa- 
tive horizontal and vertical mean airfoil 
sections for eight Douglas airplanes are 
presented. Both the shape and amount 
of balance are clearly shown, as well 
as hinge location, maximum. travel, 
control surface gap, and modifications 
to the basie airfoil. It is emphasized 
that proportionality of plan form and 
section will contribute to the more ef- 
lective use of aerodynami¢ balance. To 
obtain maximum hinge-moment reduc- 
tion for a given degree of unporting, it 
is necessary to avoid plan-form irregu- 
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The views and opinions 
expressed in this section 
are exclusively those of 
the writers or publications 
named. They are in no 
case to be construed as 
those of the Aeronautical 
Engineering Review or the 
Institute of the Aeronauti- 
cal Sciences. 


larities and movable control surface 
area aft of the hinge line which cannot be 
effectively balanced. Journal of the 
Aeronautical Sciences, April, 1945, pages 
149-163, 18 illus. 

A Specific Chart for Flying Boat 
Take-Off Performance. John D. 
Pierson and Joseph E. Burghardt. 
The take-off performance of a flying 
boat is complicated in practice by the 
variety of possible combinations of the 
basic operating rariables—weight, 
power, wind, and getaway speed. The 
desirability of a simple method of evalu- 
ating and presenting the required in- 
formation is evident in view of the labor 
involved in computing performance for 
all the possible combinations of condi- 
tions involved. 

From early studies of Diehl and others 
and from later correlations of take-off 
data (both calculated and flight test), it 
has become clear that there exists an 
approximately linear relationship be- 
tween the reciprocal of the» take-off 
time and the four operating parameters 
listed above. It is empirically shown in 
this paper that, in addition, the take-off 
distance is directly proportional to the 
product of take-off time and getaway 
speed. 

These relationships form the basis for 
x new type of chart for the prediction of 
the take-off time and distance for a 
specific flying boat under any reasonable 
combination of the operating variables 
or for the reduction of flight-test data 
to a standard of comparison. Journal 
of the Aeronautical Sciences, April, 1945, 
pages 169-172, 4 illus. 

The Glauert-Prandtl Approxima- 
tion for Subsonic Flows of a Com- 
pressible Fluid. Hsue-Shen Tsien 
and Lester Lees. The writers advo- 
cate wider recognition of the poten- 
tialities of the Glauert-Prandtl method 
and its applicability to three-dimen- 
sional flow as well as two-dimensional 
flow, and beyond its present restricted 
application to thin-airfoil theory. The 
first part of the paper gives a general 
formulation of the three-dimensional 
problem with application to the calcula- 
tion of wall interference in wind-tunnel 
testing at high speeds. The work dis- 
cussed in the first part was prompted by 
a paper of the late C. Wieselberger, 
which appears to the writers to be er- 
roneous. Reference is made to the 
limitations of studies by Prandtl and 
by H. G. Kiissner, and the wing theory 
is re-examined from the usual point of 
view, involving the derivation of the 
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Biot-Savart law for the compressible 
flow by the Glauert-Prandtl approxima- 
tion. 

This investigation constitutes the 
second part of the paper. The first- 
order effect of compressibility on~-the 
down-wash at an airplane tail surface is 
calculated for the simple case of a uni- 
form wing-lift distribution as an illus- 
tration. Three-dimensional wind-tunnel 
wall corrections for subsonic free-stream 
velocities are also treated briefly. The 
induced velocity field of the helical vor- 
tex, which represents approximately the 
trailing vortex shed from a propeller 
blade, is then investigated and its effect 
on the aerodynamic characteristics of 
propellers is discussed. Journal of the 
Aeronautical Sciences, April, 1945, pages 
173-187, 202, 18 illus. 

Shock Waves in Aerodynamics. 
Howard W. Emmons. This paper re- 
views some of the physical aspects of 
shock waves as they affect the high- 
velocity performance of airfoils. It is 
shown that the conventional frictionless, 
adiabatic, irrotational fluid motion can 
admit shocks only as an added discon- 
tinuity. Real fluids with viscosity and 
thermal conductivity will admit shocks 
as a necessary part of the comp!ete solu- 
tion of high-velocity problems. A brief 
discussion is given of oblique shock 
waves and of the necessarily rotational 
motion in the region behind a shock 
wave. A few words are included on the 
subject of the critical Mach Number for 
airfoils. Finally, combustion, detona- 
tion, and condensation waves are men- 
tioned. Journal of the Aeronautical 
Sciences, April, 1945, pages 188-194, 9 
illus. 

Equivalent Circuits of Compressible 
and Incompressible Fluid Flow Fields. 
Gabriel Kron. Equivalent circuits are 
developed to represent the following 
partial differential equations of mathe- 
matical physies 


(1) Divj» = Q; curly = 
(2) Div agrad¢ = b = 
by at? + + by 
(3) Curle curl = d= 


27, 
ot 

under transient, sinusoidal, or steady- 
state conditions, thereby allowing their 
solution either by a network analyzer 
or by numerical and analytic circuit 
methods. In fluid dynamies these equa- 
tions represent the steady potential flow 
of a compressible fluid when expressed in 
the hodograph plane or the general non- 
viscous flow of an incompressible fluid 
when expressed in the physical plane or 
space. (In representing the flow of a 
compressible fluid in the physical space, 
the networks have variable units, since 
the equations are nonlinear.) 

The same equations and networks 
may be considered to represent. static 
electromagnetic fields in current-carry- 
ing regions or in regions with stationary 
charges or poles. The second equation 
may also represent the conduction of 
heat (or diffusion) in a nonisotropic 
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ESTINED to help keep American 
Airmen aloft and fighting. . . the 
bronze parts you see above must pass the 
height of painstaking inspection. They 
must be precise. . . flawless... 


. Strong! 


These and thousands of other parts, 
large and small, are proving the 
wisdom of specifying “Shenango-Penn”’, 
where tubular parts are cast centri- 
fugally and are precisely finished on 
modern machine tools. 


Sheriango-Penn’s centrifugal process 
gives castings a head start—greater den- 
sity, more uniform grain structure, higher 
tensile strength, less porosity, no blow- 
holes. No wonder they pass inspection 
with a very minimum of rejection and are 
better able to cope with shock, stress, 
wear and every kind of punishment. 


Bulletin 143 will give you complete 
data including alloy specifications, 
physical and chemical properties, 
and reasons why Shenango-Penn 
castings conserve metal and machin- 
ing time. Write to Shenango-Penn 
Mold Company, 2255 West Third 
Street, Dover, Ohio. 


Data Bulletin 143 is yours 
free for the asking. 


ALL BRONZES «+ 
MONEL METAL 
¢ ALLOY IRONS 


medium, or it may represent the general 
wave equation. 

All networks are expressed in curvyi- 
linear orthogonal coordinates to simplify 
the networksin case of curvilinear bound- 
aries and to express three-dimensional 
problems with axial or other symmetry 
by means of a two-dimensional network, 
The coefficients p, a, and c are not scalars 
but elements of diagonal matrices, allow- 
ing special types of nonisotropic proper- 
ties in the fields. All coefficients may be 
constants or functions of the independ- 
ent space variables, thereby allowing 
nonhomogeneous fields. The fields may 
contain multiply connected regions, and 
a method showing how to represent 
Riemann-surfaces by equivalent circuits 
is given. 

Most transient and steady-state equiv- 
alent circuits require only resistances, 
inductances, and capacitors, while some 
transient networks also require ideal 
transformers. The blocks into which 
space is divided may have arbitrary 
lengths in different directions. General 
nonisotropic fields and nonorthogonal 
reference frames require an extension of 
the present equivalent circuits. 

Numerical methods of solving the 
equivalent circuits are given in another 
publication. In general the circuits may 
be used to check the consistency and ac- 
curacy of the results arrived at by other 
methods, approximate or exact. The 
unbalanced currents at the junctions 
(easily calculated) give a quantitative 
measure of the deviations from the cor- 
rect answer. Journal of the Aeronautical 
Sciences, April, 1945, pages 221-231, 19 
illus. 

Numerical and Network-Analyzer 
Tests of an Equivalent Circuit for 
Compressible Fluid Flow. G. K. 
Carter and G. Kron. Of the circuits 
described in the companion paper, 
“Equivalent Circuits of Compressible 
and Incompressible Fluid Flow Fields,” 
one was chosen for further study and 
testing. Because of recent interest in 
that field, the one selected for this pur- 
pose was the network representing the 
flow function y in the hodograph plane 
for compressible, potential flow. The 
equivalent circuit for this function Is 
pictured. The circuit was first tested 
by calculating the current balance at 
several junction points of the network, 
using a distribution of y values calcu- 
lated from analytic solutions of the orig- 
inal differential equation. This pro- 
cedure having shown the validity of the 
equivalent circuit, the network was set 
up on the a.c. network analyzer and was 
used to solve a whole field from given 
boundary conditions; the solution s0 
obtained matches the differential ana- 
lyzer solution of the same field and thus 
shows the feasibility of solving such 
field problems with present network- 
analyzer equipment. Journal of the 
Aeronautical Sciences, April, 1945, pages 
232-234, 2 illus. 

The Thermodynamics of the Lami- 
nar Boundary Layer of a Heated Body 
in a High-Speed Gas Flow Field. 
Arthur N. Tifford. The thermal bound 
ary-layer equations for a two-dimel- 
sional shockless gas flow are treated in & 
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These U. S. Navy Planes Carry 
Collins Autotune Transmitters 


GRUMMAN TBF AVENGER PB2Y-3 CORONADO MARINE CORPS PBJ MITCHELL 


The voice of thousands of Navy fliers 


THE Co.tiins ATC Autotune transmitter is 
regulation equipment for most two-place-and- 
larger types of Navy aircraft. It is the military 
successor of Collins airborne Autotune trans- 
mitters which were adopted by several of the 
great commercial airlines years before the war. 
Since Japan struck, the Navy has ordered many 
thousands. In advanced design and rugged 
construction, today’s ATC reflects the lessons 
of war learned in every quarter of the world. 
It is a foretaste of the reliability and efficiency 
to be expected of Collins by commercial and 
private users after victory. Collins Radio 
Company, Cedar Rapids, Iowa; 11 West 42nd 
Street, New York 18, N. Y. 
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manner similar to Falkner and Skan’s 
general solution of the velocity bound- 
ary-layer equations. When the local 
velocity outside the boundary layer in- 
creases as a power of the distance along 
the surface, a particularly simple solu- 
tion for the temperature field exists. A 
rather general differential equation de- 
fining the effect of the generation of heat 
by friction and shockless compressi- 
bility in the boundary-layer results. 
Some numerical integrations of this 
equation are presented, and it is found 
that the effect of the internal heat gen- 
eration on the rate of heat transfer de- 
pends on the pressure gradient along 
the surface, as well as on the Prandtl 
Number of the gas when the latter differs 
from unity. In the absence of this in- 
ternal heat generation, the difference 
between the gas stagnation temperature 
and the surface temperature is shown 
to be the temperature difference causing 
the flow of heat. The effect of the inter- 
nal heat is only that of a correction fac- 
tor on the stagnation temperature as the 
effective gas temperature. When the 
Prandtl Number of the gas is unity, no 
correction is required. 


An exact solution for the heat trans- 
fer from a body of arbitrary shape, ob- 
tainable through Taylor series expan- 
sions along the surface, is outlined. The 
tables required for its general applica- 
tion remain to be computed from the de- 
rived linear differential equations. Un- 
til these tables are completed, a first 
approximation may be based on solu- 
tions for velocity fields of the type: 
u = It is shown that these solu- 
tions indicate an analogy exists between 
the momentum loss in the boundary 
layer and the rate of heat transfer de- 
spite the presence of a pressure gradient. 
This finding is at variance with the com- 
mon belief that skin friction and heat 
transfer are analogous quantities. The 
latter is true only in the absence of a 
pressure gradient. The analogy is ap- 
plied to the calculation of the variation 
of the local heat transfer coefficient over 
the front half of a circular cylinder, and 
good agreement with experimental data 
is shown. Journal of the Aeronautical 
Sciences, April, 1945, pages 241-251, 8 
illus. 

Lifting-Line Theory for a Wing in 
Non-Uniform Flow. Theodore von 
Karman and Hsue-Shen Tsien. This 
article gives the details of a mathe- 
matical investigation carried out be- 
cause the writers believed that a general 
and more satisfactory solution for the 
flow of a wing in a nonuniform stream 
could be obtained. The three-dimen- 
sional problem is again studied in this 
generalized case, introducing the modi- 
fications of Prandtl’s fundamental con- 
cepts. Quarterly of Applied Mathe- 
matics, April, 1945, pages 1-11, 4 illus. 

The Fundamentals of Flutter. Parts 
Iand II. W.J. Duncan. This is a 
two-part article in which the theory of 
Wing flutter is explained. In Part I, 
which is nonmathematical and complete 
in itself, an account of the cause of wing 
flutter is given in simple language. The 
discussion is illustrated by reference to 
experiments with an apparatus called 
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the “flutter engine,’’ which consists of 
an airfoil that is moved in roll and pitch 
by cranks on a single shaft. The angu- 
lar setting of these can be varied so 
as to exhibit the vital influence of the 
phase relation of the motions upon the 
stability. Part I also contains a dis- 
cussion of flutter prevention and of wing 
divergence. 

In Part II the elements of the theory 
are explained in easily assimilable form 
and most of the mathematical details are 
given in appendixes that are devoted 
to phase and amplitude relations in 
flutter, the test function for stability, 
and the energy account. Aircraft Engi- 
neering, January, 1945, pages 16-20, 10 
illus.; February, 1945, pages 32-38, 50, 
3 illus. 


On Theodorsen’s Method of Con- 
formal Mapping of Nearly Circular 
Regions. S. E. Warschawski. Refer- 
ence is made to a method of conformal 
mapping of “nearly circular” regions 
developed by T. Theodorsen for use in 
connection with the problem of deter- 
mining the complex velocity potential 
of the two-dimensional flow around an 
airfoil. Theodorsen reduces the prob- 
lem of determining the mapping func- 
tion to the solution of a certain non- 
linear integral equation which is then 
solved by successive approximations. 
It is noted that the validity of the 
method from a mathematical point of 
view, such as the proof of the conver- 
gence of the successive approximations, 
has not been discussed. This paper 
represents an attempt to supply such a 
discussion. The actual results and 
proofs are set forth in the first eight 
sections of the paper and proofs of 
some of the auxiliary results cited in the 
text are given in a ninth section. 
Quarterly of Applied Mathematics, April, 
1945, pages 12-28. 

Calculation of Span Lift Distribu- 
tion. Part III. Max M. Munk. 
The third of a series of articles shows 
how the method for calculating span 
lift distribution can be used for cases of 
unsymmetric distribution in which the 
right-hand lift distribution differs from 
that of the left. It is explained that the 
computation becomes two simple prob- 
lems, one referring to symmetric condi- 
tions and the other to countersym- 
metric conditions. A table of multi- 
pliers for the countersymmetric condi- 
tion is given, with an explanation of the 
way in which it differs from the sym- 
metric table incorporated in the second 
article. Instructions are given for the 
preparation of a larger table which refers 
to any lift distribution, based on those 
two tables. A typical computation to 
illustrate the method will appear in the 
fourth and concluding article in the 
series. Aero Digest, March 1, 1945, 
pages 98, 206. 

On Rotational Gas Flows. Andrew 
Vazsonyi. It is stated that, because 
airplanes are now attaining such high 
velocities, aerodynamic studies based 
on the classic theory of frictionless, in- 
compressible, irrotational fluids have 
proved too restricted and interest has 
centered on the irrotational motion of 
frictionless, compressible fluids. It is 
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noted that the term ‘compressible 
fluid” generally means a fluid for which 
the density p and pressure p are con- 
nected by the isentropic relation pp-7 = 
const. The writer then notes that the 
student of aerodynamics is frequently 
interested in supersonic phenomena and, 
because of the possible occurrence of 
shock waves, such flows cannot be de- 
scribed, in general, by isentropic, ir- 
rotational flows. A study of the motion 
of gases under less restricted conditions 
is presented. Sections of the article 
deal with the fundamental equations; 
vortex theorems for frictionless fluids; 
and adiabatic, steady, frictionless flows. 
Quarterly of Applied Mathematics, April, 
1945, pages 29-37. 

On Velocity Correlations and the 
Solutions of the Equations of Tur- 
bulent Fluctuation. P. Y. Chou. A 
method of successive approximation 
to the solution of the turbulence prob- 
lem is developed. Three apparent dif- 
ficulties connected with the Reynolds 
theory of turbulence in its original form 
and its applications are outlined. It is 
shown that the pressure fluctuation can 
be derived from the equations of tur- 
bulent fluctuation and is expressible as a 
function of the velocity fluctuation, the 
mean velocity inside the fluid volume, 
and the pressure fluctuation on the 
boundary. It is also shown that the 
decay terms can be put into simpler and 
more familiar forms by kinematic con- 
siderations. A general equation of 
vorticity decay is derived for the deter- 
mination of Taylor’s scale of the micro- 
turbulence which appears in the decay 
term; this equation was given first by 
von Karman. The orders of magnitudes 
of the different terms in the equations of 
triple correlation are compared. It is 
found that the term involving the 
divergence of the quadruple correla- 
tion is actually smaller than the cor- 
relation between the pressure gradient 
and the two components of velocity 
fluctuation and can therefore be neg- 
lected as a first approximation. From a 
mathematical point of view the present 
program indicates that the turbulence 
problem can be reduced rigorously to a 
set of nonlinear partial integrodifferen- 
tial equations, the solutions of which 
are very difficult to ascertain. In order 
to facilitate the solution of special prob- 
lems, approximate forms of the integral 
parts of the equations are developed in a 
general way. These approximations, 
however, are only valid in regions not 
too close to the boundary of the moving 
fluid volume. Quarterly of Applied 
Mathematics, April, 1945, pages 38-54. 


Air Cargo 


Air Cargo and the Small Commu- 
nity. George F. Bauer. Managers of 
small airports are advised about facili- 
ties and services to be provided for the 
promotion of air-cargo business. Sug- 
gestions pertain to the transport of air 
cargo from the establishments of local 
manufacturers to the airports; ware- 
houses for receiving, checking, weigh- 
ing, recording, and storaging cargo; 
equipment for bringing the goods 
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FOR TRANSPORT— PLANE DEPENDABILITY 


The trend in postwar personal planes is to 
metal construction. This Ercoupe aluminum 
wing structure is indicative of that trend. 
It permits higher factors of safety without 
adding weight, greater simplification, fewer 
parts, lower assembly costs. 

It is logical that the warplane builders of 


today, having learned the inherent aerody- 


namic advantages of aluminum, will employ 
it generously in their postwar planes. 

Alcoa’s lightweight, high strength, corrosion 
resistant aluminum alloys are destined to give 
the flying public, personal planes with trans- 
port-plane dependability. ALUMINUM ComPpANy 
oF America, 2142 Gulf Building, Pittsburgh 
19, Pennsylvania. 


fr 


al 


T 
This 
of 
yeal 
wafl 
Jani 
craf 
plan 
dest 
extir 
unti 
posi 
Five 
note 
craft 
indu 
sonn 
atta 


\ 
ce 
hs 
| \ in 
“4 
4 
f ne 
: ~\ Ad ‘ ne 
\ y th 
: pa 
: a ai 
cu 
pu 
su 
he 
we 
: 
rig 
rul 
> ten 
be 
vi gai 
of 
an 
on 
© pro 
on 
era 
cha 
ma 
Cas 
der 
Ma 
ALUMINUM 
N Ww Al 
A LUMI U M a 
| , bs | 
} 


from the terminal out to the airfield 
and transferring them to the airplane; 
assortment of packages; and protec- 
tion of merchandise from rain and snow. 
Airports, March, 1945, pages 48, 51, 
Zillus. 


Air Law 


Aviation in the Courts. Leo T. 
Parker. Abstracts are given of re- 
cent court decisions on subjects of law 
having some relation to the aviation 
industry. The reported litigations 
show modern courts as considering that 
a person who signs a valid note is liable 
for payment, irrespective of minor dif- 
ferences between the payer and the 
payee; that under any and all circum- 
stances of an accident the employer is 
not liable in damages unless the testi- 
mony proves conclusively that his 
negligence resulted in the injury; 
that an airfield company is a legal 
“bailee’” which is duty bound to exer- 
cise a reasonable degree of care to safe- 
guard parked airplanes; that munici- 
palities desiring to construct modern 
airports should not, under normal cir- 
cumstances, be restrained from doing so; 
that the taking of private property for 
public use is not restricted solely to 
such purposes as have to do with public 
health or safety but includes public 
welfare or necessity as well; that 
patrons of a municipal airport have no 
right to use the airport field or facilities 
except in accordance with reasonable 
rules adopted by the city for opera- 
tion of the airport; that the National 
Labor Relations Board should not at- 
tempt to resolve ordinary differences 
between the parties to collective bar- 
gaining, particularly as to the meaning 
of the contract; that the character of 
an accident may be such as to impose 
on the airport being sued the duty to 
prove that the accident did not result 
from its negligence; that any payment 
on merchandise purchased by the Fed- 
eral Government results in such mer- 
chandise being legally owned by the 
purchaser, in which event the seller 
may avoid certain state tax payments. 
Cases from which these opinions are 
derived are cited. Western Flying, 
March, 1945, pages 47, 48. 


Air Power 


The Defeat of the Luftwaffe in 1944. 
This review tells of the demolishment 
of the German air force during the 
year 1944, Reporting that the Luft- 
waffe was at peak fighter strength on 
January 1, 1944, and that German air- 
craft factories were producing more 
planes at that time than the Allies 
destroyed, the article traces the gradual 
extinguishing of the German air force 
until by the end of 1944 it was in no 
position to recover from its defeats. 
Five phases of the deterioration are 
noted: the destruction of German air- 
craft; the destruction of the aircraft 
industry; the transfer of Luftwaffe per- 
sonnel to fill defects in ground forces; 
attacks on German oil resources; and 
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Manufactured by the Eclipse-Pioneer Di- 


vision of Bendix Aviation Corporation, this 
electronic deicer control unit weighs only 
6.5 Ibs. and measures 87/; in. long, 6°/1 in. 
high, and 33/,in. deep. The new unit is 10 
Ibs. lighter than the previous unit. Labora- 
tory tests are reported to have shown that 
the instrument will function without adjust- 
ment for more than 1,000 hours icing time. 


the “freezing” of German aircraft de- 
signs. The article also contains a report 
of the individual aircraft types that are 
being used by the German air force at 
present. The Aeroplane, February 2, 
1945, page 144. 


The Facts About the French Air 
Force. Lt. P. H. Clostermann. A 
French lieutenant gives some informa- 
tion about the prewar French air force. 
He describes its development and gives 
particulars regarding the number and 
types of aircraft in use when the war 
started. Aeronautics, March, 1945, 
pages 46-48, 10 illus. 

‘How the AAF Uses Air Power. 
Brig. Gen. WilliamW. Welsh. An inter- 
pretation of the basic principles under- 
lying the use of Allied air power. It is 
explained why Allied air force is aimed 
first at the enerny’s industrial resources, 
then at his air forces, then his supply 
lines, and, finally, at his ground troops. 
The pattern followed by the Allies, 
particularly the U.S. air forces, in 
carrying out this strategy is also de- 
scribed briefly. Flying, April, 1945, 
pages 21-23, 91, 92, 95, 5 illus. 

Reaching the Heart of the Reich. 
Gen. Carl Spaatz. The Commanding 
General of the U.S. Strategic Air Forces 
briefly outlines some of the history and 
activities of the Eighth Air Force. De- 
scribing the military situation in Europe 
when this Air Force was activated, he 
explains the specific purpose of the 
Eighth and relates how it has accom- 
plished its objectives in helping to 
destroy the enemy’s ability to wage war. 
U.S. Air Services, March, 1945, pages 
15, 16. 

The Renaissance of the French 
Air Force. L. Graham Davies. This 
article deals with the activities of the 
French air squadrons operating on the 
western front as a part of the US. 
First Tactical Air Force, under a com- 
bined French-U.S. command. It in- 
cludes data about the equipment, opera- 
tions, personnel and airports of these 


63 


squadrons, as well as an account of 
the revival of the French Air Force 
through the years 1941 to 1944. The 
Aeroplane, February 16, 1945, pages 
196-198, 7 illus. 

New Air Techniques in the Far 
East. Alexander Kiralfy. An analy- 
sis of American air strategy in the 
Pacific. Tactics by which U.S. air 
forces negated Japanese aerial plans in 
recent campaigns are explained. Em- 
phasis is placed upon the superiority of 
offensive tactics over defensive ones. 
Flying Aces, April, 1945, pages 38, 39, 
61-63, 3 illus. 


Air Transport 


Aircraft Operating Costs. Esti- 
mates of direct operating costs for the 
new civil Airspeed plane, A.S. 57, 
are given, together with an explanation 
of how these costs are calculated. 
Demonstrating that hours of utiliza- 
tion multiplied by speed is the potent 
factor in air-transport economy, these 
figures also show that economical opera- 
tion can be combined with high cruising 
speed. Variables that influence operat- 
ing costs are indicated in several illus- 
trative graphs. Flight, February 22, 
1945, page 207, 3 illus. 

As the Crow Flies. Leighton Col- 
lins. Noting some of the problems 
involved in present proposals for pro- 
viding air transportation to and from 
the less-populated centers, the writer 
proposes a national nonscheduled air- 
taxi system that could offer one-way 
charter service. He demonstrates the 
feasibility of such a system and its value 
to the public, to pilots seeking postwar 
jobs, to private owners wanting better 
and cheaper airplanes, to manufactur- 
ers of personal planes, and to air service 
operators. Questions of fares, types of 
aircraft needed, costs, and traffic poten- 
tials in connection with the plan are 


considered. Air Facts, April, 1945, 
pages 17-34. 
Airline Flight Engineering. James 


J. Heatley. The role of the engineer- 
ing test pilot in future air-line opera- 
tions is described and his importance 
to operational efficiency is remarked. 
With notes on how such a unit should 
operate, the duties of the technical 
pilot group of an air-transport organiza- 
tion are outlined under eight major 
headings: (1) aircraft acceptance; (2) 
engineering piloting; (3) supervision 
of flight-crew training courses; (4) 
operations manuals; (5) coordination 
of pilots’ operations complaints; (6) 
line inspection trips; (7) briefing; (8) 
accident investigation and special re- 
ports. Western Flying, March, 1945, 
pages 42, 43, 82, 2 illus. 

Canada Crosses the Border. Bur- 
ton Lewis. A discussion of the agree- 
ment between Canada and the United 
States allocating cross-border air-trans- 
port routes between the two countries. 
The agreement is conceded to be, on the 
whole, an equitable one and the fol- 
lowing generalities are made: (1) U.S. 
lines have been favored in allocation of 
routes over which terminal-to-terminal 
services will be provided between 
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populous centers in the east; (2) Can- 
ada has the advantage of allocation of 
routes that are capable of feeding traffic 
into transcontinental and most pros- 
pective international services. It is 
pointed out that the potential advan- 
tage of the latter provision should not 
be underestimated. Allocation of the 
routes is illustrated byamap. Canadian 
Aviation, March, 1945, pages 66, 68, 116, 
1 illus. 

Air Transportation—A Full-Time 
Job. Edgar 8S. Gorrell. The views of 
the late President of the Air Transport 
Association of America are expressed 
in this fourth article in a series com- 
posing a symposium of opinions on 
postwar air transportation. In de- 
fending the conviction that the United 
States’ postwar air-transport system 
should be operated only by air-line 
companies, he explained his belief that 
steamship companies, railroads, and 
other surface carriers should be denied 
anything but extremely limited par- 
ticipation in air transportation. He 
claimed that surface carrier interests 
‘cannot develop the full potentialities 
of air transportation; that their en- 
trance into the field would only impair 
their surface operations; that restric- 
tion of air transport to companies en- 
gaged exclusively in air operations 
would result in competition between 
the various forms of transportation 
and therefore in lower rates, better 
service, and reduced service costs. He 
also indicated how air operations, in- 
stead of decreasing the business of 
other types of carriers, will serve to in- 
crease it. Aero Digest, March 1, 1945, 
pages 52, 53, 199, 201, 1 illus. 


Airplane Descriptions 


German Transport Aircraft. <A 
compendium of German air transport 
types of the past 12 years. Beginning 
with data about the various planes used 
by the Deutsche Lufthansa A.-G. before 
the war, the article goes on to give some 
brief information about German trans- 
port aircraft used during the war. De- 
signs being prepared for postwar use are 
also noted and attention is called to the 
division of opinion on whether the 
landplane or the flying boat is the better 
type for the purpose. The Aeroplane, 
February 2, 1945, pages 145-147, 13 
illus. 

Advanced Mechanical Design In- 
sures Performance and Safety in 
Constellation. This is the first of a 
series of articles devoted to a design 
analysis of the Lockheed Constellation. 
The general design and performance 
characteristics of this transport are out- 
lined. Detailed information is given 
about the tricycle landing gear, the 
wing flaps, the wing-flap actuating 
drive, and control mechanisms.  [llus- 
trations show the construction of the 
engine mounting and the exhaust sys- 
tem. Product Engineering, March, 
1945, pages 156-162, 7 illus. 

More New Japanese Warplanes Ap- 
pear in Pacific Asiatic Combat. Com- 
ments are made about some of the 
latest models of Japanese army and 


navy fighters that have appeared in 
the Pacific war theater. Brief infor- 
mation is given about a stubby, heavily 
armed navy fighter known as the Jack 
11, which weighs only 7,000 lbs. and 
which has been reported as having a 
top speed slightly more than 400 
m.p.h., and the ability to climb to 
20,000 ft. altitude in 5'/. min. It is 
powered with a 14-cylinder engine de- 
veloping 1,800 hp. at sea level. A 
slightly heavier carrier or land-based 
Japanese navy fighter is the George 11, 
which is powered with a 2,000-hp. 18- 
cylinder engine. It is stated that the 
best of the new Japanese army fighters 
is the Frank 1, which is equipped with a 
2,000-hp. engine, has speed of over 420 
m.p.h. at 22,000 ft., and weighs 8,000 
lbs. Aviation News, March 26, 1945, 
page 19. 

The Bristol ‘‘Freighter” Aircraft. 
Parts I and II. Further details are 
given about the Bristol Type 170, 
which has been designed to meet the 
anticipated need for a simple, twin- 
engined, cargo-carrying airplane capa- 
ble of operating from small landing 
grounds with a pay load of 4 to 5 tons. 

In Part I it is explained that large 
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doors opening sideways at the nose of 
the body give unobstructed access to 
the full width of the cargo hold, so that a 
truck can be run under the nose and un- 
loaded directly onto the cargo floor. 
A traveling crane of 1,000-lbs. capacity 
is provided for lifting heavy packages 
and transporting them along the hold. 
Details are given about the fuselage, 
which has been constructed to render 
repair particularly easy. Information is 
provided about the design of the wings, 
the landing gear, and the Perseus en- 
gines, which are mounted in power-egg 
assemblies. 

Part IL is devoted to an analysis of the 
estimated cost of operating a fleet of 
these aircraft. The Engineer, February 
16, 1945, page 138; February 23, 1945, 
pages 157, 158. 

Endeavour 1945. A description is 
given of the modifications that dis- 
tinguish the ‘‘Endeavour” from stand- 
ard York airplanes. This aircraft is 
one that was built especially for the 
Duke of Gloucester’s use as Governor- 
General of Australia. The modifica- 
tions are noted to be mainly in the 
interior of the aircraft. Flight, Febru- 
ary 22, 1944, pages 204a-204d, 6 illus. 


Airports and Airfields 


The General Theory of Stresses and 
Displacements in Layered Systems. 
D. M. Burmister. It is noted that the 
war-construction program has greatly 
increased the problems to be solved by 
the engineer in foundation engineering, 
and particularly in airport design and 
construction. These problems _fre- 
quently involve the consideration of 
stresses and settlements in layered soil 
deposits. The well-known Boussinesq 
equations apply strictly only to homo- 
geneous soil deposits. The general 
theory of stresses and displacements in a 
two-layer system is developed in order to 
provide the engineer with a useful tool 
that is more directly applicable to the 
analysis of actual conditions encoun- 
tered in soil deposits. The basic equa- 
tions of stresses and settlements are 
derived. The numerical evaluation of 
the surface-settlement equation for the 
simplest case of Poisson’s ratio equal to 
one-half has been completed as the first 
of a series and is presented in the form 
of influence curves for the analysis of 
practical problems. Journal of Applied 
Physics, February, 1945, pages 89-94, 
2 illus. 

Airport Merchandising. Dudley M. 
Steele. The food and service depart- 
ment is discussed in the third of a 
series of articles investigating individual 
revenue-producing schemes for airports. 
Methods employed by the Lockheed Air 
Terminal to make this department (con- 
sisting of a coffee shop, sky-room res- 
taurant, two cocktail lounges, and news- 
stand) a profitable one are described. 
Southern Flight, March, 1945, pages 62, 
64. 

A Giant Equipment 
Lowell H. Swenson. 


Market. 


An estimate of 


the types and amounts of equipment 
that will be used in the construction 
and maintenance of airports under the 
C.A.A.’s proposed national airport plan. 
This is demonstrated by two tables, 
one showing items and figures for main- 
tenance equipment requirements, the 
other for construction requirements. 
Airports, March, 1945, page 44. 

Will Super Airfields be Necessary 
for the Future? Arthur Fitzgerald. 
An investigation of the problem of how 
large airports will have to be to meet 
commercial aviation requirements in 
the postwar period. Indicating the 
difference between the conventional 
and “super” airfields, the writer bases 
his discussion upon five fundamental 
airport designs and offers a design of 
hisown. He claims that, on the whole, 
airport needs have been underestimated 
and that present conditions seem to 
point toward requirements for fields 
with runways ranging from 6,000 to 
10,000 ft. in length. Aero Digest 
March 15, 1945, pages 102-105, 6 illus 

Airport Pattern. A four-stage cle- 
velopment program is suggested for 
the master plan of an airport. In- 
tended for airport construction on eithe! 
rectangular or triangular sites, flexi- 
bility of the master plan is provided by 
including all engineering phases in the 
four preliminary studies so that changes 
can be made in advance of the main 
plan. Air Tech, March, 1945, pages 
45-47, 4 illus. 

Building an Airport—A Study of 
Costs and Revenue. Leslie A. Bryan. 
A survey of what it costs to build an 
airport, what revenue can be expected 
from the airport, and from what sources 
the revenue may be derived. For il- 
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PERFORMANCE 


DESIGNED FOR PEACE, DRAFTED FOR WAR. That's 
the story of the Constellation. Originally planned 
for TWA... for new luxurious, five-mile-a-minute 
cross-continent service... these super air liners 
joined the Army Air Force instead . . . carrying not 
57 passengers in deep-cushioned chairs but pro- 
viding sterner accommodations for 100 fully 
armed soldiers. 

But when the war is over, the Constellation will 
return to the job awaiting it... that of carrying mail, 
passengers and express over the TWA system. 


In Precision Hydraulics, Fuel Pumps, 
Air Pumps, Related Accessories .. . 


PERFORMANCE POINTS TO 


CONTROLS THE SKYWAYS 


And when the war is over, many of the remark- 
able developments contributing to military avia- 
tion again will be ready to serve in other fields. 
PESCO design and manufacturing experience in 
meeting the exacting demands of military aviation 
will be available not only to commercial aviation, 
but also to industry in expanded and more effec- 
tive industrial applications of Pressurized Power 
and Liquid Flow. For descriptive literature, write 
PESCO Products Co., division of Borg-Warner, 
11610 Euclid Avenue, Cleveland 6, Ohio. 


CO First 


TWA Constellation by Lockheed 
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THE LINK TRAINER has played an indispensable part in the excellent opera- 
tions and safety record of the nation’s airlines and Air Forces. It has 
been steadily improved until, in the latest model, its flight-like instrumen- 
tation and controlling devices dramatically duplicate practically every 
cockpit operation necessary in the piloting of a plane. The Kollsman 
flight, navigation and engine instruments used in the Link Trainer are 
especially designed for the purpose, simulating in every respect the action 
of such instruments in actual flight. Other Kollsman devices, such as 
synchronous remote control motors, provide the instant indication and 
control required between the cockpit and the instructor's desk. Depend- 
ability and accuracy of these instruments and devices as they appear in 
the Link Trainer are of the same high standard which has won for 


Kollsman the respect of all aviation. 


KOLLSMAN AIRCRAFT 


Instrument Panel of the new 45 Link Trainer 


Simulating —in more flight-like ways than ever 
before — the problems of flight and navigation, the 
new Link Trainer is another step forward in teach- 
ing instrument flying technique and developing the 
pilot’s individual skill. As on previous 1! odels, 


many Kollsman Instruments are used. 
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lustrative purposes, the costs of an 
airport 2,640 ft. square containing 160 
acres are estimated, with costs di- 
vided into 14 primary items. Revenue 
sources are classified into two groups, 
aeronautical and  nonaeronautical. 
Fourteen aeronautical sources are sug- 


gested in a list. Airports, March, 
1945, pages 27, 54, 55. 
Airports for Canada. Wallace 


Ward. Some remarks about what is 
being done to meet the need for small 
airports in Canada. It is reported that, 
while no definite Canadian program for 
the expansion of the civil aviation net- 
work to include smaller centers has yet 
been announced, the recently created 
Air Transport Board has been given 
broad scope for the development of civil 
aviation generally and has the power to 
recommend to the government the ex- 
tension of financial assistance for the 
promotion of air transport. Recom- 
mendations made by the Department of 
Transport for the selection and con- 
struction of Class I and Class IT airports 
are outlined. Canadian Aviation, 
March, 1945, pages 46, 47, 3 illus. 

How Far Apart Should They Be? 
Excerpts from the report of the 
Minneapolis-St. Paul Airports Commis- 
sion on how close airports of similar and 
different types can be safely located 
with respect to each other. Differing 
from the C.A.A., which recommends 
that the relative lengths of the runways 
of each airport determine the separating 
distances, the Commission suggests that 
the airports should be separated ac- 
cording to a system based on the pur- 
poses for which they are used. Air- 
ports, March, 1945, pages 39, 52, 53. 

Revenue vs. Costs at San Francisco. 
This report of the San Francisco Air- 
port’s expenses and revenues for the 
current fiscal year shows a loss of 
$45,276, and offers several explanations 
for such a loss. Three tables list the 
estimated revenues for the fiscal year 
1944-1945, estimated expenditures for 
the fiscal year ending June 30, 1945, 
and-airport charges. Southern Flight, 
March, 1945, pages 60, 64. 

Engineers Convert Wrecked Air- 
field Into Huge Transport Base. 
Waldo G. Bowman. This is a de- 
scription of how an engineer aviation 
battalion, aided by a small maintenance 
unit of Seabees, converted a wrecked 
airfield in the European theater into a 
large transport-plane base. Although 
handicapped by mud, the engineers 
patched and rebuilt runways, con- 
structed taxiways, built parkingareas and 

angars, and demolished partly wrecked 
structures, at the same time keeping the 
eld in operation. Engineering News- 
zave March 22, 1945, pages 80-83, 6 
lus, 

Something New is Added. Harry 
M. Durning. The Collector of Cus- 
toms of the Port of New York explains 
why a customs office was recently es- 
tablished at La Guardia Airport. It is 
stated that the establishment of such 
an office, the first of its kind, resulted 

mM recognition of the requirements 
of an air-minded public, from anticipa- 
ton of the great expansion of civil air 
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The trregularity of re- 
ceipt of publications from 
abroad necessitates the re- 
view of articles in issues 
several months late. This 
is done to provide readers 
with information regard- 
ing foreign technical prog- 
ress as Soon as the issues 
are available in the United 
States. 


transportation immediately after the 
war, and from a conviction that the 
port of New York is destined to play a 
principal role in the future of aviation 
in the United States. Particulars are 
given about the course of practical 
instruction in airport procedure estab- 
lished for the training of more than 100 
customs inspectors and other personnel. 
The way the streamlined service is 
saving days in clearance is described. 
Air Transportation, February, 1945, 
pages 32-36, 1 illus. 

Maintenance of Airport Lights. 
J.S. Haney. Concluding installment 
of a two-part article advising on inspec- 
tion, servicing, and repair procedures for 
airport lighting systems. Practical 
steps to be followed every 2 to 4 weeks 
in the regular inspection and care of 
airport lights to prevent failures are 
outlined. In addition, the impor- 
tance and methods of aligning contact 
lights, means of keeping fixtures water- 
tight, and problems connected with 
operating lights in heavy snow areas are 
discussed. Procedures for maintaining 
and repairing underground cable are 
noted. Southern Flight, March, 1945, 
pages 56, 57, 1 illus. 

Airport Lighting. Robert B. Ely. 
This is an account of how a Class IT 
airport at Urbana, Ohio, was lighted by 
converting a B-2 portable strip lighting 
set into a permanent installation. It is 
explained that the B-2 lighting set is of 
the type used by the Army and Navy 
to light advanced overseas air bases. 
The method of converting it for use at 
Grimes Field is described. Aviation 
Maintenance, March, 1945, pages 46-48, 
9 illus. 

Airports asa Business. R. V. (Bob) 
Trader. Some suggestions are of- 
fered regarding ways of increasing 
the revenue from a commercial airport 
operation. Included are suggestions 
pertaining to signboards and direction- 
arrows on highways; beautifying the 
appearance of the airport; restaurant 
and waiting-room facilities; a planned 
system for handling different phases of 
the operation; an advertising pro- 
gram; display of merchandise; selling 
of maps; and a _personnel-relations 
program. Aero Digest, March 15, 1945, 
pages 60, 209, 210. 

Airport Distribution and What It 
Means. John H. Frederick. An 
analysis of the need for airports in the 
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United States based upon regional dis- 
tribution. Stressing the point that 
smaller cities are in need of airports, 
the article demonstrates the public 
necessity for airport expenditures pro- 
posed by the C.A.A. to further civil 
and commercial use of the airplane. 
Three tables supplement the discus- 
sion: one shows the distribution of 
population by geographic divisions and 
proportion of population with sched- 
uled air passenger service in 1940; the 
second, the distribution of existing air- 
ports by urban places; and the third, 
cities and towns in the United States 
by size-group, and those designated as 
scheduled air-line stops in 1940. South- 
ern Flight, March, 1945, pages 48, 49. 

Jack Berry Cleveland Airport. Pro- 
cedures that have led to the successful 
development of the Cleveland Airport 
are described. The plans and airport 
philosophy of Major Jatk Berry, Man- 
ager of the airport, as obtained through 
an interview, are set forth. Air Trans- 
port, March, 1945, pages 34-37, 3 
illus. 

Airports Also Serve People. Sec- 
ond article in a series presenting the 
major factors involved in the plan- 
ning, design, and construction of the 
many types of landing facilities that will 
be required for postwar flying. This 
article, prepared by the editors of an 
architectural magazine, discusses the 
role of the architect in the planning 
and structural design of airports. The 
demonstrated need for an architect 
in the planning of an airport is based 
upon the conception of the airport as a 
multiphased community facility serving 
a whole series of human needs rather 
than as merely a landing facility to be 
fitted to the engineering requirements 
of the airplane. Various services, facili- 
ties, and accommodations that are 
deemed a necessary part of the modern 
airport are mentioned. Aero Dvygest, 
March 15, 1945, pages 54, 55, 207, 3 
illus. 

Airport Maintenance. Part III. 
Third in a series on airport maintenance 
prepared by the Airports Service of 
Region Four of the Civil Aeronautics 
Administration, this article deals with 
specific procedures to be followed in the 
maintenance of airport pavements. 
The causes of defective pavements and 
items that require checking are noted 
and methods of safeguarding against the 
defects, as well as repairing them, are 
indicated. Suggestions regarding per- 
sonnel and kinds of equipment needed 
for maintaining airport pavements are 
given. Consideration is also given to 
the special care required for concrete 
pavements and different types of as- 
phalt-surface courses. Southern Flight, 
March, 1945, pages 52-54, 5 illus. 


Armament 


Rockets for War. Lt. Col. L. U. 
Bailey. Recent developments in 
rocket weapons are reviewed. Various 
types of rocket ammunition, including 
those intended for aircraft armament, 
are described and illustrated. The ef- 
fectiveness of rocket weapons in warfare 
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is discussed. Army Ordnance, March- 
April, 1945, pages 233-235, 6 illus. 


Avigation 


Finding the Navigational Stars. 
Part III. Ben C. Kenny. The third 
part of a serial article on celestial 
identification proceeds from the study 
of the principal navigational stars to a 
study of the planets. The characteris- 
ties by which the planets may be recog- 
nized are defined. The vernal and 
autumnal equinoxes are explained and 
located. The positions of the planets 
Saturn and Jupiter with reference to 
certain of the navigating stars are de- 
scribed. Night photographs of the 
southern sky as observed from the 
United States in the early spring are 
clarified by diagrams. Aero Digest, 
March 15, 1945, pages 74, 75, 210, 3 
illus. 

Tomorrow’s Avigation Faces New 
Factors. M. D. Lowenstein. It is 
noted that with the increased speed 
and range of aircraft expected in the 
future, certain terrestrial forces in- 
herent in the rotation of the earth and 
the movements of the atmospheric 
masses will add errors in readings of 
navigation instruments and correc- 
tions will have to be made. This ar- 
tice contains an elaboration of the 
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information given in the American Air 
Almanac with regard to what is known 
as the Z-correction for the bubble sex- 
tant, together with a detailed discus- 
sion of the external effects on masses 
moving over the surface of the earth. 
The deflection accelerations caused by 
the movement of an atmospheric mass 
from one latitude to another, and the 
effects of the earth’s rotation, may be 
combined with another source of error 
‘alled “gyroscope wander,” and then 
tabulated. A lengthy explanation is 
given of these forces and their effects 
and of the methods followed in making 
the computations. Aviation, March, 
1945, pages 183-185, 249, 250, 252, 6 
illus. 


Business and Finance 


Offer New Finance Plan for Planes, 
Parts, and Repairs. Some notes about 
a plan, backed by the Cleveland Trust 
Company and Bank of America among 
other banks, for the time-payment pur- 
chase of aircraft. Covering 12- to 
18-month periods, the plan reportedly 
provides terms similar to those custom- 
ary for the financing of automobile 
purchases. Information pertaining to 
insurance, bill of sale, etc., is included 
with the data about financing terms. 
Aviation, March, 1945, page 171, 1 illus. 


Civil Aviation 


Civil Aviation Discussion. A _ re- 
port is given of a discussion of various 
aspects of civil aviation, held in Lon- 
don by The Royal Aeronautical So- 
ciety on November 4, 1944.  Fol- 
lowing is a list of the subjects and speak- 
ers: ‘Training Personnel,’ by Brig. 
Gen. A. C. Critchley; “The Economics 
of Air Transport,’’ Major R. H. Thorn- 
ton; “Engines for Transport Aircraft,” 
E. W. Hives; “Civil Aviation Aircraft,” 
Roy Chadwick; “Ground Organisa- 
tion,” W. P. Hildred; 
Lt. R. C. Abel. The report also con- 
tains comments made by the partici- 
pants in connection with the subjects 
discussed. The Journal of The Royal 
Aeronautical Society, February, 1945, 
pages 55-98. 

Blueprint for a State Air Depart- 
ment. L. L. Schroeder. Advocat- 
ing the right of the state governments 
toa major part in the control of civil 
aviation, the Commissioner of the 
Minnesota Department of Aeronautics 
gives his views as to the functions of the 
state in such control. He also de- 
scribes the provisional organization of 
the Minnesota Department of Aero- 
hauties as a suggested organizational 
setup for carrying out these functions. 
The discussed plan provides for five 
major state aviation departments: ad- 
ministrative; engineering; clerical; 
Promotion and regulation; operation 
and management. Flying, April, 1945, 
pages 30, 96, 98, 100, 1 illus. 

Fraudulent Gas Taxes Should be 
Eliminated. John R. West. A pro- 


test against what is called the injustice 


of state taxes on aviation fuel and 
the claim that monies so collected 
are not generally used for the further- 
ing of aviation. It is the writer’s 
opinion that only the Federal Govern- 
ment should assess taxes on aviation 
fuel, that these taxes should be uni- 
form, and that revenue derived from 
them should be used for the develop- 
ment of aviation and the building of 
facilities necessary to it. In discussing 
the evils of the present aviation-fuel 
taxation system, he condemns the 
“refund” provisions made by some 
states as doing more harm than good in 
alleviating the situation. A summary 
of state aviation-fuel taxes and _ their 
disposition is given. Southern Flight, 
March, 1945, pages 44, 45. 

The ‘Whys” of CAA Written 
Exams. Carol Sleicher. The nature 
and purpose of C.A.A. written ex- 
aminations for pilots’ licenses are 
explained. Interpreting the value of 
“objective’’-type tests, the writer also 
gives assurance as to the fair, accurate 
marking of the C.A.A. tests and tells 
how items are selected for inclusion in 
the examinations. Western Flying, 
March, 1945, pages 76, 78. 

Planting by Airplane. Tom Ashley. 
A description is given of an invention 
that is stated to make possible the plant- 
ing of all types of seeds from an air- 
plane, with provision for safeguarding 
the seeds from destruction before ger- 
mination. Originated by Dr. Lytle S. 
Adams, this development is based upon 
the use of a seed “‘pellet,”’ with the 
sowing of the pellets by a centrifugal 
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machine attached to the bottom of the 
airplane. 

The pellet consists of seed germ, 
from which the shell and chaff have 
been removed, coated with a mix- 
ture of soil containing growth-promoting 
vitamins and chemicals to repel insects 
and animals. Round in shape, it has 
mass and weight sufficient to bury itself 
when dropped from the air onto soft 
ground. Planting is done immedi- 
ately following a rain. Southern Flight, 
March, 1945, pages 30, 31, 72, 6 illus. 

Those Horsepower Ratings. Wolf- 
gang Langewiesche. The present sys- 
tem of rating pilot skill according to 
the horsepower of the aircraft is 
criticized. Reviewing the factors that 
necessitate skill on the part of the pilot, 
the author points out that ratings based 
on any one factor would be as incon- 
clusive as the power rating and ad- 
vocates that a license gained on a con- 
ventional airplane be valid for any con- 
ventional airplane. His solution is that 
a commercial or private pilot having 
adequate skill, judgment, and familiar- 
ity with the airplane is a safe pilot with 
whom to fly, regardless of the power 
rating. He proposes that the horse- 
power ratings, with their implied guar- 
antee to the passenger, be abolished 
and contends that such a measure would 
lead to fewer airplane accidents rather 
than more. Air Facts, April, 1945, 
pages 56-58, 60-62, 64-66, 68-70, 72, 
73. 


Used or Misused? Potential buyers 
of used airplanes are advised on seven- 
teen points that particularly re- 
quire checking when investigating 
the airworthiness of the plane. In ad- 
dition, a few special admonitions are of- 
fered regarding used aircraft released 
for sale by the military authorities. 
Air Tech, March, 1945, pages 24-26, 
17 illus. 

The Chicago Civil Aviation Con- 
ference. J. Parker Van Zandt. The 
entire February 15, 1945, issue of 
Foreign Policy Reports is given to a 
report by the Director of Aviation 
Research of the Brookings Institution 
on the International Civil Aviation 
Conference held at Chicago, November 
1-December 7, 1944. In addition to 
his summary of the proceedings and 
comments on the results accomplished 
by the Conference, the full text of the 
Convention on International Civil Avia- 
tion and the International Air Trans- 
port Agreement are printed. Foreign 
Policy Reports, February 15, 1945, 
pages 290-308. 

So You Want to Start an Airline? 
Edward E. Slattery, Jr. Procedures to 
be followed in applying for new air- 
line franchises are outlined and Civil 
Aeronautics Board requirements for 
instituting a new air-transport service 
are noted. Flying, April, 1945, pages 
48, 49, 145, 148, 1 illus. 

A Plan for British Civil Aviation. 
Part II. Colin Richardson. Con- 
cluding half of a two-part article 
urging the immediate inception of a 
civil aviation program for Britain and 
outlining primary features of such a 
program. Part II deals with suggested 
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ANOTHER 
EXAMPLE OF 
YOUNG 
ENGINEERING 
SERVICE 


WARMING-UP THUNDERBOLTS 
FASTER -:- 


OUNG engineers may now announce 


the development of a new Aircraft Oil 
Temperature Regulator which cuts the 
warm-up time of Republic’s famous 
Thunderbolt fighter planes. Tests dem- 


@ 12 years experience build- 
ing Aircraft Oil Temperature 
Regulators enabled Young 
engineers to achieve the re- 
sults obtained with this unit. 


onstrate that in addition to permitting a 


quicker take-off, this regulator decon- 


geals more rapidly after power 


. ++ provides excellent anti-congealing 
characteristics for high altitude oper- 
ations ... thereby increases the over-all 


efficiency and usefulness of the 


Its installed weight (filled) is two percent 
Young 
research and development is abreast 
of the ever changing modern aviation 
Let Young Heat Transfer Engi- 
neers help you keep pace with progress. 


less than the previous model. 


picture. 


VWOUNGIES 


glides 


plane. 


“STREAM- 


Air Conditioning Units 


Young also makes 
AIRE” 
which incorporate all the rec- 
ognized features in design and 
engineering plus regular Young 
Quality. Available in 8 floor 
(similar to above) — 
and in 8 horizontal models for 


models 


ceiling suspension. Capacities 
range from 400 to 16,625 cfm. 
Write for Catalog No. 7541. 


Buy 
MORE 
satvact scrap 

win THE war 


HEAT TRANSFER ENGINEERS 


Manufacturers of Oil Coolers @ Gas, Gasoline, Diesel Engine Cooling Radiators @ Intercoolers @ Heat Exchanger: 
@ Convectors A 


@ Engine Jacket Water Coolers @ Unit Heaters 
Conditioning Units © Heating Coils @ Cooling Coils 


YOUNG RADIATOR COMPANY, 


Distributors: Pacific Airmotive, Burbank, Colif.; 


Condensers @ Evaporotors 
@ and a Line of Aircraft Heat Transfer Equipmen 


Dept.475E, Racine, Wis..U.S. 


Aircraft Steel & Supply Co., Wichita, Kans. 
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routes, types of aircraft that will be 
required, flying schedules, and facilj- 
ties for increased comfort and service 
to passengers. The advantages of night 
flying are noted to show why night 
flights are advocated for most scheduled 
long trips. In the detailing of routes. 
attention is concentrated mainly upon 
those to be operated by the British 
Overseas Airways Corporation. The 
Preored February 2, 1945, pages 136 
138, 5 illus. 

Aerogeology in Mineral Exploration. 
William S. Levings. The entire Octo- 
ber, 1944, issue of the Quarterly of th 
Colorado School of Mines is given over to 
a study of that branch of geology that 
deals with the study of the earth’s 
surface based upon visual observation 


or photographs from the air. The 
writer has endeavored to bring to- 
gether in a single article a large amount 


of pertinent information heretofore 
scattered widely throughout other pub- 
lications and he has overcome to a con- 
siderable extent the deficiencies in 
published data by compiling informa- 
tion from men holding key positions in 
the mineral industries. The primary 
purpose of the paper is to emphasize the 
possibilities of geologic observation 
from the air, with special reference to 
aerial photographs taken from moder- 
ately great heights, as an accessory 
to the modern equipment of the 
scientific explorer for mineral 
its. 

After a brief survey of the various 
types of aerial photographs and of aerial 
equipment and flying routine, the ad- 
vantages of the air view, as contrasted 
with that obtainable on the ground, are 
developed in detail. The conditions 
under which geologic inferences from 
the air are justified and the various 
criteria that serve as a basis for such 
inferences are discussed from the point 
of view of experienced observers in this 
field. The necessity for qualified inter- 
preters for satisfactory results is stressed. 
Salient features of the aerial photo- 
graphic map are indicated, as explana- 
tory of their utility as base maps in all 
phases of prospecting and development 
operations. 


depos- 


The interrelationship of the factors 
governing the methods of aerial ex- 
ploration is pointed out, and _ the 


methods applied in oil exploration and 
development are broadly contrasted 
with those in the search for ore deposits. 
Quarterly of the Colorado School of 
Mines, October, 1944, 
13 illus. 


pages 7-71, 


Companies 


China’s Aviation Industry. Lois 
Thomas. Although containing some 
data about other Chinese enterprises 
in the field of commercial aviation, 
this article is primarily concerned with 
the China Aircraft Corporation of San 
Francisco, named as the first Chinese 
owned and operated airplane factory. 
Information about the firm’s esti ablish- 
ment and organization; acilities; 
personnel; executives; affilis stion with 
the Chinese Government; subcontract- 
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1 Where in pound of steel holds 


7 510 Tames WE 


@That may seem fantastic—but it’s ing steelsareasCLEANandSOUND their homogeneity and their freedom 
true. The strain imposed upon the as steel can be made. from practice-upsetting variables. 


hub of a 16%4-foot, 3-blade propeller They are consistently UNIFORM— And, too, these fine steels may be just 
by centrifugal pull is 582,000 pounds. 


. in physical, chemical, hardenability | what you will need to increase the sal- 
The hub weighs 77.6 pounds. Thus and performance values — because _ ability of your products. Right NOW 
each pound of steel in it must hold they are “targeted” to hit product is the time to find out. And Republic 
7,500 pounds of pull. and processing specifications on the — world leader in electric furnace 
That’s one reason for using Republic —_ Pi can _ achieved steels —is ready to work with you. 
Electric Furnace Steel for hubsas well 1m electric furnace melting. 
as for hollow propeller blades. But —_ If you employ mass production meth- ay syne = eon 
there’sanother very importantreason. ods of manufacture, Republic Elec- 
tric Furnace Steels can help you ob- ‘ 


Man costl man and machine hours Export Department: Chrysler Building, New York 17,N.Y 
a - . 
y y tain maximum results—because of 


are consumed by the 37 operations 
required to machine a 381-pound 
forging down to the hub shown 
above. Suppose a small imperfection 
in the steel should cause rejection at 
final inspection. All that time and 
costly work would be wasted —and 
many dollars lost. 


REPUBLIC 


The slight extra price you pay for 
Republic Electric Furnace Steels is 
the best insurance you can buy 
4gainst such losses. These outstand- 


ELECTRIC FURNACE STEELS 


CTion FOR 
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ELECTROL’S UNLOADER: 


A dynamic contribution to the field of hydraulics, Electrol’s Unloading Valve 
maintains working pressure in the hydraulic system of military aircraft. Designed 
for installation in very small space, the valve is astonishingly light and compact 
(actual weight of 6 gal. per minute valve, 1 lb. 3 0z.; 16 gal. per minute valve, 
1 Ib. 11 0z.). The Electrol Unloader assures dependable operation at tempera- 


tures from 65° below to 160° above. 


LELTROL 


HYDRAULICS 


ELECTROL INCORPORATED + KINGSTON, NEW YORK + HYDRAULIC EQUIPMENT 
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ing activities; and future plans is in- 
eluded. Flying Aces, April, 1945, pages 
46, 47, 58, 59, 5 illus. 


Control Equipment 


Notes on Power Operated Controls 
for Large Aircraft. A. Gouge. It is 
noted that up to the present time the 
control surfaces of most large aircraft 
have been operated either direct or by 
means of control tabs. A general sur- 
vey of modern control surfaces indi- 
eates that engineers have been ‘‘giving 
away a lot” in both weight and cleanli- 
ness in order that the pilot should con- 
trol the aircraft direct. Some of the 
defects of controls operated direetly by 
the pilot are mentioned. The applica- 
tion of an irreversible control unit adja- 
cent to the control surface, which would 
eliminate the necessity for trimming 
tabs and mass balance, is discussed. 
Consideration is given to two ap- 
proaches to the application of power- 
operated controls: (a) the use of 
power to multiply the force the pilot 
applies to the controls, and (b) the 
complete use of power, whieh would 
leave the pilot with no load or an arti- 
ficial one graded to suit requirements. 
The Journal of The Royal Aeronautical 
Society, February, 1945, pages 51-54. 

Hydraulic Remote Control. C. G. 
Hebel. Developments in remote-con- 
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trol systems are reviewed. The 
single-tube, balanced remote-control 
positioning system is described, and in- 
formation is given about methods of 
preventing control movement caused 
by expansion and contraction of the 
hydraulie fluid because of temperature 
changes. 

Details are given about an electro- 
hydraulic design that produces “local- 
ized compensation” at the receiver 
by inserting electrical y  oper- 
ated solenoid valve in a single-tube 
system. IJndustrial Aviation, March, 
1945, pages 32, 34, 97, 3 illus. 

Automatic Electric Control of En- 
gine Temperature by Cooling-Flap 
Positioning. Russell A. Gund. 
A detailed description is given of a 
system for the automatic control of air- 
craft-engine temperature by  cooling- 
flap positioning. The system belongs 
to the electrical class but may com- 
prise a hydraulic actuator as its final 
element. It is explained that the ac- 
tion is not on-and-off but of the type 
that recalibrates the temperature-meas- 
uring element as the flaps assume suc- 
cessive positions. Information is given 
about the components of the system 
and the principles on which the system 
operates. The functions of the various 
components are described. Jnstruments, 
March, 1945, pages 159, 160, 162, 164, 
166, 168, 10 illus. 


Design 


Taylorcraft’s Liaison Planes—the 
L-2 Series. Part II. Final half of 
an article analyzing the design fea- 
tures of the Tayloreraft L-2 series of 
lightplanes. Components that are ex- 
mined inelude the engines and parts 
comected with the installation and 
operation of the engines; — propeller; 
exhaust and heater systems; aileron, 
elevator, and rudder and trim-tab con- 
trol system; adjustable “glide control” 
spoilers; tail wheel; radio system. 
Figures giving the weights of the various 
models in the series, their wing load- 
ings, service altitudes, and operational 
cellings are listed. Diagrammatic 
drawings illustrate the discussed de- 
tails. Aero Digest, March 1, 1945, 
pages 76-79, 9 illus. 

Future Trends. R. G. Worcester. 
A brief summary is given of general 
trends in various phases of aircraft de- 
velopment. The survey includes con- 
‘ideration of fuels, wings, engines, jets, 
instruments, underearriages, propel- 
rs, and other equipment. The Aero- 
plane, February 16, 1945, page 206. 

Design Analysis of the Curtiss- 
Wright CW-20E. Willis L. Wells. 
Design features of the postwar com- 
mercial version of the Curtiss Com- 
mando are analyzed. It is noted 
that the backlog of experience gained 
with the C-46 in war operations has been 
‘ansferred directly to the design of the 
CW-20E. How this twin-engined trans- 
port has been designed for low operating 
‘sts is described. The performance is 
‘ated to be particularly outstanding on 


flights up to 700 miles. The top speed 
of the plane is 286 m.p.h. and the 
cruising speed 251 m.p.h. at 14,000 ft. 
altitude. Features include 


fluorescent lighting, new ‘dolphin’ 
nose, improved control surfaces, and 
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passenger comfort aids. Sections of the 
article discuss the construction of the 
windshield, the flight controls, cabin, 
galley, power-plant group, and the oil 
and fuel systems. Illustrations reveal 
the construction of the various compo- 
nents. Industrial Aviation, March, 1945, 
pages 7, 8, 10, 12-14, 16, 18-23, 22 
illus. 

The Geometry of Geared Tabs. 
C.F. Allen. It is explained that in the 
preliminary layout of a control surface 
with a geared tab a certain amount of 
time must be spent in finding the neces- 
sary offset position of the tab control 
rod pickup in relation to the hinge center 
of the control surface. A simple for- 
mula is presented for determining the 
pickup position for any gear ratio. 
Aircraft’ Engineering, February, 1945, 
page 51, 2 illus. 

Evolution of the Aeronca. 
Boesen. 


Victor 
The design history of the 
Aeronea series of lightplanes is traced 
from the C-2, first aireraft to be pro- 
duced by the Aeronautical Corpora- 
tion of America in 1928. Following 
the evolution of the plane through the 
Model K, Chief, and Super-Chief, the 
article also tells of the five categories of 
planes planned by this company for 
postwar sale. Information is included 
about the British branch and the Export 
Division of the firm; the performance 
characteristies of the Aeronea; the war 
applications of this lightplane; and the 
company’s activities in manufacturing 
components for combat planes. A 
cross-section drawing of the Super-Chief 
supplements the article. Skyways, 
April, 1945, pages 84-41, 88, 12 illus. 


Integral Fuel Tank Design. Allen 
Ss. Baker. Fundamental considera- 
tions in the design of leak-free integral 
fuel tanks for aireraft are outlined. 
With explanations of why the article is 


Installation of metallic conductors on the Fairchild XC-82 Packet wing leading edge, for 
determining in actual flight time external heat-transfer characteristics in connection with the 


design of the internal anti-icing system. 
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Says J. C. FRANKLIN 


*¢ 4 NEW airplane design, of course, must 
be desirable from the standpoint of 
speed and performance,” says J. C. Franklin. “But no vehicle 


maintenance. 


“One of the important devices in this class is the Boots 
Self-Locking Nut.” 


BOOTS REDUCE AIRCRAFT MAINTENANCE 


® “Outlast the plane.” . @ Standard fastenings on wartime 


® Can be used again and again—yet fighters, bombers, transports, and on 

self-locking grip never slips post-war commercial planes, 
g 

® Unaffected by heat, cold, gasoline, © Meet all specifications of govern- 

oil, water, chemicals. ment agencies. 


Motion Picture —“All Work And No Play"— 
. 16 mm. sound — 30 minutes. Write for infor- 
capacity. mation. Dept. B. 


SELF-LOCKING NUTS 


Boots Aircraft Nut Corporation, General Offices, New Canaan, Conn. 


® Lighter, tougher, Boots step up cargo 
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not concerned with caulked or welded 
tanks, the writer confines his discussion 
to design procedures for tanks that 
depend on a membrane system for fuel 
tightness. Included in the study is in- 
formation about materials to be used for 
assuring the sealproof qualities of the 
tanks. A program of various tests is 
also advised for proving the design 
before production. Aero Digest, March 
1, 1945, pages 110, 112, 206, 3 illus. 

Flying Fuel Tankers—A Necessity. 
Lt. B. Orchard Lisle. The writer indi- 
cates the current need for a specially 
designed airplane to transport bulk fuel 
cargoes. He considers the feasibility of 
such an airplane and investigates the 
problems involved in designing it. 
Past developments and experiences with 
planes converted for tanker purposes 
are noted, with attention called par- 
ticularly to the tanker, being used by 
Transportos Aereos Centro-Americanos 
in Nicaragua. Potentialities of the 
specially designed type are exemplified 
by a theoretic flying oil tanker with pay 
load comparable to the C-69 Constella- 
tion. The Aeroplane, February 23, 
1945, pages 221-223, 4 illus. 

Northern Work Horse. R.. F. 
Corless, Jr. The writer offers his 
ideas on the kind of postwar airplane 
that will be needed for various civil 
and commercial operations in the north 
of Canada. He reviews the nature 
of the work it would be called upon to 
perform and estimates the size of the 
market for such a plane. The writer’s 
specifications include the following: A 
three- or four-place, high-wing mono- 
plane with roomy fuselage, wide doors 
and good vision, and costing about 
$6,000. He states that the plane 
should have a pay load of about 600 Ibs., 
arange without auxiliary tanks of about 
450 miles, and the ability to perform 
efficiently on floats. It must be eco- 
nomical to operate but the writer does 
not consider high speed a requisite for 
the discussed aircraft. Canadian Avia- 
tion, March, 1945, pages 55, 56, 82, 2 
illus. 

Fighter Forecast. General develop- 
ments in the design and performance 
of future fighter aircraft are prog- 
nosticated. Among the possible ad- 
vances discussed are some pertaining 
to materials; the range of vision; the 
pilot’s seat; the undercarriage; pres- 
surization and oxygen systems; radio 
and electronic equipment; parachutes; 
controls; engines; and armament. 
Air News, March, 1945, pages 35-37, 
72, 9 illus. 

Cost Planning the Post-War Small 

ane. A. G. Tsongas and F. 8. 
Macomber. The writers propose a 
plan by which a specialized group con- 
fisting of design engineering, indus- 
trial engineering, tooling, and factory 
personnel would assume the respon- 
sibility of selecting by orderly and 
detailed methods the most economical of 
several proposed designs. The group 
would also act as a consulting body 
available to the design engineers. They 
would gather the data necessary to 
Measure costs of any given design, 
make a detailed cost analysis of each 
competing design, compare estimated 
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cost per pound with similar parts made 
in the past, and follow up to see that 
low-cost ideas built into the aircraft 
were used through the tooling and 
manufacturing phases of production. 
SAE Journal, March, 1945, pages 157- 
165 (Transactions), 5 illus. 

Design Analysis of the North Ameri- 
can B-25 Mitchell. C. J. Hansen. 
Illustrated by numerous schematic 
drawings and tables, this is a detailed 
engineering analysis of the North 
American B-25 medium bomber series. 
It includes an account of the features 
that distinguish the two latest models 
of the series—the B-25H and the B-25J. 
Supplementing general descriptive data 
and specifications are particulars about 
the Mitchell’s center-section structure, 
wing-center structure, fuselage forward 
section, fixed surfaces, movable sur- 
faces, nacelles and engine mount, land- 
ing gear, hydraulic system, fuel system, 
oil system, and surface-control system. 
Other components and accessories that 
are examined at length are the power 
plant and propeller; electrical system; 
radio, gunnery, bombing, oxygen, in- 
strument and photographic equipment; 
and cold-weather provisions. Aviation, 
March, 1945, pages 119-142, 32 illus. 

The TBM-3. Part I. First in- 
stallment of an article investigating 
the design and construction features 
of the TBM-3 Avenger. It contains 
a general description of the airplane, 
a summary of its principal dimensions, 
and some information about the produc- 
tion scheme by which it is manufac- 
tured, but is concerned mainly with 
details pertaining to the Avenger’s 
wing sections, fuselage, tail surfaces, 
hydraulic system, engine mount, and 
oil system. Photographs and cutaway 
drawings illustrate the text. Aero Di- 
gest, March 15, 1945, pages 82-89, 
215, 18 illus. 

Connection to Anywhere. This ar- 
ticle deals with planes for feeder air 
lines, investigating whether the size and 
speed of the airplane can be geared ef- 
ficiently to short-line operation. Req- 
uisites laid down by the Air Transport 
Association of America and the Air 
Cargo, Inc., Committee of Aircraft 
Requirements for two types of feeder- 
line planes, ATA-Al and ATA-B1, are 
outlined. Existing aircraft that can be 
modified to fulfill or surpass these’ req- 
uisites are named. The article also 
includes information about two new 
aircraft that have been designed spe- 
cifically for feeder air lines in accordance 
with the specifications—the Lockheed 
Saturn Model 75 and the Martin Model 
202. Air News, March, 1945, pages 
56, 57, 74, 9 illus. 

Make My Plane Useful. Charles 
Evans. Stressing utility as the most 
important characteristic of the postwar 
family plane, the writer claims that two 
aircraft of the past offer a design basis 
for three elements of utility: good 
take-off and landing qualities; large 
load-carrying ability; and low produc- 
tion cost. The two planes are the Mc- 
Donnell Doodle Bug and the Water- 
man Arrowbile. The writer also gives 
his opinion as to the type of personal 
airplane needed for the popularization 
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of flying after the war. This is specified 
as a four-place roadable plane retailing 
at about $1,000. Flying, April, 1945, 
pages 51, 52, 150, 152, 5 illus. 


Electrical Equipment 


Electrical Equipment in Multi-En- 
gined Aircraft. T. Kearns. The 
writer expresses his views regarding 
present British design practice in 
electrical equipment for large aircraft. 
These views are expressed in deliber- 
ately controversial language with the 
intention of arousing discussion from 
which benefit may result. The dis- 
cussion deals with electrical systems. 
including cables and connections, and 
electrical apparatus. Aircraft Engi- 
neering, January, 1945, pages 21-25, 5 
illus. 

Aircraft Electric Systems. Part V. 
Francis 8. Nelson and G. C. Close. 
The fifth part of a serial article dis- 
cusses electronic devices for the con- 
trol of aircraft. Stating that radio- 
controlled target planes are being 
supplied to the Army on a production 
basis, the writers indicate the many 
ways in which the principles of control 
equipment actuated by vacuum tubes 
are currently used and can eventually 
be extended to the operation of com- 
mercial aircraft. To date, the great- 
est stress on electronic applications 
has been to increase safety during 
flight, through such aids as direc- 
tional-beam transmission, radar, elec- 
tronic fire detection, and ice indica- 
tors. Other proved electronic aids 
include automatic flight controls, 
Gyropilots, turbosupercharger con- 
trols, propeller-feathering mecha- 
nisms, control-surface compensators, 
and similar devices. The principles of 
the more common devices are ex- 
plained and their applications are re- 
viewed. The operation of the elec- 
tronic cowl-flap control is taken as an 
illustrative example, and as another a 
detailed explanation of the control 
equipment for the turbosupercharger 
is given. An electronically controlled 
ice-indicating system is described. 
It is indicated that the basic prin- 
ciples by which radio-controlled air- 
planes are made to perform such 
maneuvers as turning, banking, level 
flight, speed adjustment, and landing 
can be amplified to take over an im- 
portant part of the pilot’s responsi- 
bility and to enhance safety by lessen- 
ing the hazards of human error. 
Western Flying, March, 1945, pages 
50, 52, 54, 86, 5 illus. 


Engines 


Aircraft Bevel Gears. L. J. O’- 
Brien. Points to be considered in 
the design of bevel gears for aircraft 
engines are discussed. It is stated 
that by following a few basic and well- 
established standards and practices 
the design, manufacture, and use of 
bevel gears are easily carried } out. 
The-conditions that make proper| géar 
opération difficult in aircraft engitiés 
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@ This lightweight, compact trans- 
former provides an efficient method 
of operating 6-volt aircraft instru- 
ment lamps, such as the MAZDA 
328 midget. Its output capacity 
allows the simultaneous operation 
of 25 such lamps at full brilliancy. 
Two types are available: one with 
taps and one without. 


The secondary voltages of the 
unit with taps are: 6, 4.8, 3.94, 
3.27, 2.78, 2.27, and 1.74. Each 
voltage reduction approximately 
halves the previous candlepower 
output of the lamps. Thus a pre- 
selection of light level is possible 
—tanging from a very low candle- 
power to full lamp brilliancy. 


GENERAL@ ELECTRIC 


Output: 30 va at 6 volts 

Lightweight: 1 pound 

Small: 2 1/4 by 2 5/32 by 
3 3/16 inches 


The unit not provided with taps 
has a 6-volt secondary. Any de- 
sired light level can be maintained 
(within the transformer’s rating) 
by using a potentiometer to vary 
the transformer voltage smoothly. 


These new transformers are de- 
signed to resist moisture, heat, 
vibration, shock, and corrosion. 
They will operate successfully at 
any altitude, if sufficient ventila- 
tion is provided. 

For further information ask for 
Bulletin GEA-4412. Or, for data 
on our complete line of aircraft 
transformers, write for Catalog 
GEA-4238. General Electric Co., 
Schenectady 5, N. Y. 


408-79-5219 


MAY, 1945 


IMPROVE AIRCRAFT 
ELECTRIC SYSTEMS 
WITH THESE G-E 
TRANSFORMERS 


FOR THE WAR 
PLANES OF TODAY and 
THE COMMERCIAL 
PLANES OF TOMORROW 
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1A NEW, MORE EFFICIENT WAY 
gf operate and control | 
G-volt instrument lights 
~ 
single-phase 
aircraft transformer 


are outlined. These include improper 
lubrication, mating parts that are 
seldom mounted in the same housing, 
and the wide range of operating tem- 
peratures, combined with the use of 
plain bearings throughout, which 
cause a Wide range of center distances. 
It is shown that these conditions now 
are taken into account when the 
gears are designed and consequently 
the service problem on bevel gears 
has been practically eliminated. SAE 
Journal, March, 1945, pages 184-192 

Transactions), 18 illus. 

Limit of Present Fighters 500 mph; 
Jets, Turbines Promise New Speeds. 
A commentary in which the top speed 
of 1945 conventional fighters is dis- 
cussed and particulars are given about 
the efficiency of modern aircraft 
engines and turbojet units. It is 
stated that improvements in power 
plant and refinements of design and 
construction have brought the 1945 
models of conventional fighters into 
the 450-500 m.p.h. top-speed bracket. 
Reference is made to the advantages 
of turbojet units at speeds of 500 
m.p-h. and above. A table of data 
on American-built reciprocating en- 
gines for combat aircraft is provided 
as a Means of gaging the relative 
efficiency of these engines. Aviation 
Vews, March 19, 1945, page 21. 

The Fundamentals of Flight-In- 
duced and Forced Cooling. J. H. 
Brewster, III. This report was writ- 
ten to provide a better understanding 
of the possibilities, advantages, and 
limitations of both flight-induced and 
forced cooling for aireraft engines. 
Consideration is given to the essen- 
tials and fundamentals relating to 
both types of cooling for incompres- 
sible flow. Charts show the general- 
ized effects of various cooling param- 
eters on cooling power. Mathe- 
matical proofs and derivations are 
given in an appendix. SAK Journal, 
March, 1945, pages 138-147 (Trans- 
actions), 13 illus. 

Starting Cold Engines. An ac- 
count of the solutions evolved by 
the Army Air Forces’ Cold Weather 
Testing Detachment for problems of 
“cold starting”’ aircraft engines. The 
described innovations were designed 
to eliminate the additional mainte- 
nance time required for preheating the 
engine before starting it when operat- 
ing in sub-zero temperatures. They 
include (1) a method for dilution 
of the engine oil system; (2) a special 
fuel for priming and starting; and 
3) a system of utilizing the special 
fuel in the most practical manner. 
Aero Digest, March 15, 1945, pages 
94,215; ‘60 Below,’ Kerryn King, 
Air Tech, March, 1945, pages 41, 42, 
61, 9 illus. 


Flight Technique 
Flying the Vought Corsair. Part 


Il. Wolfgang Langewiesche. Con- 
cluding a series on the piloting of 
high-performance aircraft, this ar- 
ticle continues a discussion of the 
special performance characteristics of 


PERTODICALS 


the Vought Corsair. It contains de- 
tailed advice to pilots about how to 
guide the Corsair through approach 
and landing maneuvers. Air Facts, 
April, 1945, pages 36, 37, 40-42. 


Fuels 


Safety Fuels. C. D.Soltz. Stress- 
ing the importance of using less in- 
flammable types of fuel than gasoline 
for aircraft, the writer indicates the 
feasibility of doing so. He discusses 
certain engine alterations and de- 
velopments that would have to take 
place to accommodate such fuels but 
shows that there are solutions to these 
engine problems which would result 
in increasing the safety features of air 
travel. Probable German experience 
in direct-injection methods for safety 
fuels is noted. Typical specifications 
are given for an aromatic-blend type 
of safety fuel developed before the 
war, as compared with figures for 
100-octane conventional gasoline and 
for Diesel-engine oil. Flight, Febru- 
ary 1, 1945, pages 122, 122a. 

Aviation Fuels—Types and Meth- 
ods of Refining. Parts I, II, and III. 
This article discusses aircraft engine 
fuels, their methods of production, 
grades, and specifications of interest to 
air-transport operators. Part I is 
devoted to the chemistry and manu- 
facture of these fuels. A chart is 
supplied illustrating the number of 
hydrocarbons it is possible to obtain 
from the paraffine series. Part II 
reviews the various grades of aviation 
fuels and discusses fuel specifications 
and their interpretation. In Part 
IIL the discussion of specification 
requirements is concluded with par- 
ticular reference to those used_pri- 
marily for quality control. A_ brief 
résumé is given of specific problems 
and the cooperative research work 
now being carried on in connection 
with aircraft engine fuels for air trans- 
port. Air Transport, January, 1945, 
pages 112, 115, 116, 119, 1 illus.; 
February, 1945, pages 111, 112, 114, 
117; March, 1945, pages 119, 123. 

Aviation Fuel Performance. W. J. 
Sweeney. How the performance of 
aviation fuels affects engine operation 
is discussed. The sequence of events 
in the combustion chamber which 
lead to knocking and: consequent. loss 


of power are enumerated. With the 


aid of charts, the writer explains why 
high-quality fuels improve engine 
performance and reduce maintenance 
requirements. The effect of mixture 
change on power and economy is dis- 
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cussed and adjustment of automatic 
carburetors to meet operating condi- 
tions is described. Aviation Main- 
tenance, March, 1945, pages 54-57, 
134, 6 illus. 


Gliding and Soaring 


The TG-4A. Randall N. Chapman. 
Design features of the ‘Yankee 
Doodle Two” glider, which is also 
known as the Army Air Forces TG-4A, 
are described. The writer tells how 
this glider was developed from the 
well-known Yankee Doodle model. 
The specifications of the Yankee 
Doodle Two are listed and how it 
differs from the prototype is explained. 
Soaring, January-February, 1945, 
pages 10-12, 3 illus. 

Gliding and Soaring in Pre-War 
Poland. W. Z. Stepniewski. This 
is a brief review of gliding and soaring 
developments in Poland before the 
present war. An analysis is made of 
the reasons why gliding and soaring 
in Poland reached a higher state of 
development than in many other 
countries having greater resources. 
It is stated that the most important 
single factor probably was that the 
enthusiasm for flying on the part of 
the youth found favorable under- 
standing among the grown people of 
Poland. Gliding, January, 1945, 
pages 8-11, 4 illus. 

Gliding and Airline Piloting. Loren 
V. Petry. A comparison is made of 
the techniques used by glider pilots 
and pilots of powered aircraft in com- 
mercial operation. It is noted that, 
despite the great differences in the two 
classes of flight, there are many points 
of similarity in the application of what 
is termed precision flying. Comments 
are made about the reactions of the 
glider pilot and the transport pilot 
to the same weather phenomena and 
how a given set of flying conditions 
is treated by each type of airman. 
Incidents are described to show that 
the experience gained in gliding is 
often found valuable in commercial 
aviation. Soaring, January-February, 
1945, pages 5, 6. 

Storm Flight. B. Baranowski. An 
account of a soaring flight through a 
storm. The writer describes the 
meteorologic phenomena that take 
place and both the glider’s reactions 
and the pilot’s. He also advises 
what the pilot must do to meet the 
storm conditions. Canadian Aviation, 
March, 1945, pages 50, 51, 89, 
4 illus. 

Soaring Birds. John H. Storer. 
A discussion of some questions about 
gliding and soaring brought up 
through a study of bird flight with a 
slow motion camera. Photographs of 
soaring birds are shown. Soaring, 
January-February, 1945, pages 13, 14, 
4 illus, 


High-Altitude Flying 
Continuous Flow Oxygen Regula- 


tor for High Altitude Flying. H. J. 
Hense. An article about the A-11 
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eveal long, trouble-free and 
Designed for 1000 hours 
| Aircraft Heaters have 


Performance records 


invous service. 
— many Janitro 


oy d are still 
for upwards of 4000 hours 
highly satisfactory service. 


The "Whirling Flame’ 


COMBUSTION AIR 


PRESSURE CONNECTION 


REGULATED 
FUEL TO HEATER 


HEATER EXHAUST 
PRESSURE CONNECTION 


FUEL SUPPLY INLET 


that's flying 


Improved Air Loaded Fuel Pressure Regulator 


This new simplified design of control is typical of 
the continuous development work carried on by 
Surface Combustion engineers to further improve 
the remarkable performance of Janitrol Aircraft 
Heaters. 


The control is compact and lightweight, it assures 
clean, efficient combustion over a wide range of 
speeds and altitudes. 

By automatically maintaining a constant fuel and 
air ratio for a specified altitude, heaters light and 
burn efficiently regardless of the flying conditions. 

Because this control need not be attached to the 
heater, one Fuel Flow Regulator can be used to 
control a series of heaters, where this is desirable. 


America’s oldest and largest manufacturer of gas-fired industrial and 


domestic heating equipment, with more than 30 years’ experience in 
combustion research, and in the application, control and transfer of heat. 
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As America’s planes reach new altitudes—fly 
faster and greater distances—the “Whirling 
Flame” flies with them. For we at Surface Com- 
bustion are constantly developing aircraft 
heaters to keep pace with the never ending 
progress of the aviation industry. 


In our laboratories, through experimental 
feld tests and many thousands of actual in- 
stallations, continued study and research is 
resulting in heaters that not only meet the 
needs of today but also anticipate many of 


the requirements of tomorrow. 


So whatever your plans in aircraft design or 
operation, now or in the future, look to Surface 
Combustion for constant development in air- 
craft heating. 


to Postwar Product Designers 


Planning busses, trucks, boats or trains in which effec- 
tive mobile heat is required? Perhaps our unique expe- 
rience with the “Whzrling Flame” principle can help 
you with your problem. Write Surface Combustion for 
further information. 


PORTABLE 
GROUND 
HEATER 


This portable, self-con- 
tained ground heater 
furnishes reliable heat 
for engines, hangars, 
work shops, to dry ont 
condensation, and for 
many other purposes. 
Will start and operate 
at temperatures as low 
as 40° below zero. 


PORTABLE 
AIRCRAFT 
HEATER 


Newest addition to the Janitrol line is a completely self- 
contained portable heater, including its own fuel tank and 
pump, for use up to 15,000 feet altitude. Because it is de- 
signed to operate with air taken from the inside of the plane, 
it is not necessary to engineer and build in exterior air scoops. 
Simply connect the heater to an electrical outlet, and you 
have immediate heat... even though the plane wasn't 
designed, or provision made, for a heating system. 
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Major Improvement 


ENGINEERING REVIEW—MAY, 1945 


IN EXHAUST MANIFOLDS 


Ni-RESIST 


An improved exhaust manifold assembly 


containing flexible joints developed by 
Ryan Aeronautical Company prevents 
the transmission of engine vibrations 
through the manifold to the air frame. 
A collector ring receives the exhaust 
from the cylinders through stainless steel 
connecting tubes having “ball and socket” 
joints employing Ni-Resist balls. These 
flexible joints permit mounting the mani- 
fold onto the air frame. 


Ni-Resist balls fitted into stainless steel 
sockets provide for the flexibility and free 
movement of the parts of the joint as- 
sembly and prevent leakage of the heated 
exhaust gases. 


The alloyed balls adopted by Ryan sev- 
eral years ago and since employed in 
large quantities, have spectacularly dem- 
onstrated the ability to provide satisfac- 
tory resistance to wear, growth, galling 
and other thermal and mechanical in- 
fluences involved in this application. 


Both stainless steel and Ni-Resist are for- 
tified with Nickel. Nickel imparts strength, 
toughness, hardness and resistance to 
heat and to corrosion. When you need 
a metal with extra qualities...think of 
Nickel ...consult us on the use of Nickel 
or its alloys in your products or equip- 
ment. Send details of your problem for 
our recommendations. 


*NI-RESIST — Reg. | 
Nickel Company 


S. Pat. Off. by The International 
Canadian Patent No. 278,180 


THE INTERNATIONAL 


THROUGH NEW PARTS OF 


@ Originally, plain cast iron ball joints fitted with sealing rings were used in 
the universals but they required frequent replacement due to growth and cor- 
rosion from exhaust gases which attain temperatures of 1500° to 1800°F. and 
dimensional changes that allowed leakage. Now... sealing rings are elimi- 
nated. Leakage is prevented by machining closely spaced annular grooves on the 
outer surfaces of the Ni-Resist ball joints that fit into the stainless steel sockets. 


67 WALL STREET 
NEW YORK 5, N.Y. 


NICKEL COMPANY, INC. 
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automatic continuous-flow “oxygen 
regulator, developed by the American 
(jas Association Testing Laboratories 
in collaboration with Alar Products. 
Weighing but 9 oz., this regulator is 
reported to deliver automatically the 
required various rates of oxygen flow 
for different specific altitudes without 
manual adjustment -of any kind. 
It also starts to function automati- 
eally upon reaching an altitude of 
10,000 ft. Details are given about 
its design and construction, function- 


ing principles, operation, mainte- 
nance, testing, and repair. Aero Di- 


gest, March 1, 1945, pages 120, 122, 
4 illus. 


History 


Blériot—My Father. Simone 
Rubel-Blériot, as told to Madeleine 
Raoul-Duval. Part I of a two-part 
biographic sketch of Louis Blériot 
describes Blériot’s many early at- 
tempts to build a machine that would 
fly and tells how he finally achieved 
success. The aviator’s activities are 
traced here up to the point where he 
was about to make his flight of July 
25, 1919, across the English Channel. 
Air Trails, April, 1945, pages 24, 25, 
58, 60, 8 illus. 

Tailless Aircraft and Flying Wings. 
A. R. Weyl. The second and third 
articles conclude a series in which the 
evolution of tailless aircraft and fly- 
ing wings is reviewed. In the second 
article the writer discusses tailless air- 
craft and flying wings developed by 
Russian, French, American, German, 
and English engineers. In the third 
article sections are devoted to the 
recent interest shown in flying wings, 
general conclusions, and the classi- 
fication of tailless airplanes. Aircraft 
Engineering, January, 1945, pages 
8-13, 21 illus.; February, 1945, pages 
41-46, 30 illus. 


Hydraulics 


Causes and Prevention of Leaks in 
Hydraulic Tubing. Part II. Bernard 
J. McCabe. The second part of a 
serial article about the hydraulic 
system of an airplane considers the 
fittings and the difficulties to which 
they are subject, and their assembly 
and installation to make a complete 
hydraulic system. The similarities 
and differences of the Army-Navy 
(AN), the Air Corps (AC), and 
Naval Aircraft Factory (NAF) types 
of fittings are described and tabu- 
lated and advice is offered for the 
prevention of errors in selecting 
fittings. 

With regard to the installation 
problems, the writer assumes that the 
lines have been correctly fabricated, 
with all defective material and work- 
manship eliminated, and_ proceeds 
toa discussion of the possible causes of 
leaks that are listed as (1) leaks be- 
tween the fitting and the port, and 
(2) leaks between the fitting and the 
tubing line. Precautions to be taken 
to prevent such leaks are described 


PERIODICALS 


at length. Tables give the correct 
sizes of seals for fittings, the proper 
assembly torques to be applied when 
tightening tubing-sleeve nuts, and 
recommended spacing of hydraulic- 
line supports. Sketches show differ- 
ent types of fittings and methods of 
installing them. Aero Digest, March 
1, 1945, pages 138, 141, 154, 157, 
7 illus. 

Performance of O-Ring Packings in 
Rotary Seals for 3,000 lb. Pressures. 
Richard L. Hayman. This is a brief 
discussion about the adaptation of 
O-ring packings to rotary seals sub- 
jected to a pressure of 3,000 lbs. per 
sq.in., which include the seals ap- 
plied to the swing joints in aircraft 
hydraulic systems. Test joints were 
constructed for use in determining 
the performance of the packing. 
Details are given about the tests and 
the results obtained. Product Engi- 
neering, March, 1945, pages 190, 191, 
4 illus. 


Inspection 


Peering into Clipper Wings. Frank 
J. Zerilli. How Pan American World 
Airways is using X-ray inspection 
to locate hidden corrosion cracks 
in the wings of Boeing flying boats is 
described. It is stated that plans 
are being made to radiograph critical 
wing areas at each 750-hr. overhaul, 
and entire wings occasionally. Par- 
ticulars are given regarding the equip- 
ment used and the method of X- 
raying the wings. Radiographs of 
wing sections are shown. Air Trans- 
port, March, 1945, pages 23-27, 
8 illus. 

Close Inspection Guards Produc- 
tion Quality. Herbert Chase. An 
account is given of the procedures 
followed by the Scovill Manufactur- 
ing Company in fabricating and 
inspecting nuts for aircraft. It is 
stated that the methods not only 
maintain high quality standards but 
also substantially reduce scrap. How 
segregation minimizes ‘“‘contamina- 
tion” with defectives is described. 
It is stated that in the case of a wing- 
style nut as many as 25 control di- 
mensions must be checked constantly. 
Many nuts must be held within limits 
so close that unusual precautions are 
taken. Wings, March, 1945, pages 
1450-1454, 9 illus. 

Magnetic Crack Detection. J. E. 
D. Bell. Part I of a continued article 
which explains in simple terms the 
fundamental principles and practice 
of magnetic crack detection. This 
installment discusses the theory, test 
procedure, and conditions governing 
satisfactory crack testing. Azrcraft 
Engineering, February, 1945, pages 
58-60, 5 illus. 

Inspection of Light-Alloy Forgings. 
A brief review of the duties of in- 
spectors in the stamp shop and associ- 
ated departments. The organization 
of an inspection system also is dis- 
cussed. Layouts for job and batch 
cards are illustrated. Light Metals, 
February, 1945, pages 79-82, 3 illus. 


Sl 


Instrument Flying 


Blind Approach Systems. Capt. 
David Brice. The principles, equip- 
ment, and operation of two methods 
of “blind” approach and landing are 
described. One is the British Stand- 
ard Beam Approach (so called because 
it is made by the Standard Electrical 
Company, and not because it is of 
uniform type); the other, the Ameri- 
can Radio Range. Explaining that 
the latter is primarily a navigational 
aid, the writer devotes the greater 
part of the article to the Standard 
Beam Approach. He claims that, 
with this system and a reasonably 
skilled pilot, a safe landing can be 
made while there is a cloud base of 
100 ft. and a horizontal visibility of 
100 yds. Particulars are offered 
about the main beacon, the inner 
and outer marker beacons comprising 
the ground equipment, and about the 
receiver, control panel, and visual 
indicator comprising the plane equip- 
ment. The technique of approach, 
various methods of getting on to the 
beam, and the problem of control are 
considered. The Aeroplane, February 
9, 1945, pages 165-167, 6 illus. 


Instruments 
Practical Altimetry. J. A. Browne. 


So that the pilot may better compre- 
hend the application of corrections 


KILOHMS 


. 
ANOODIZEO 
ALUMINUM 
FLANGE 


CORNING: 
GLASS 10 
METAL BOND 


By applying the principles of vacuum- 
type sealing, engineers of the Marion Elec- 
trical Instrument Company are said to have 
achieved true hermetic sealing in a group 
of newly perfected electrical indicating 
instruments. The cutaway view above shows 
a typical construction. e meter shown was 
alternately boiled and frozen for 12-hour 
periods for a total of 8 days. Maximum 
error in current on full-scale reading through- 
out the tests was '/2 of 1 per cent. There 
was no moisture penetration. 
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IN THE PLAWES OF 


SCREEN TESTS FOR A NEW STAR 


Across the “screen” flashes an 
airplane powered by the latest 
model Ranger engine. 


Its progress is recorded on film. 


Does its performance surpass 
expectations? What’s the exact 
rate of climb from the take-off? 
Is the propeller and engine com- 
bination correct? 


Study of the screen test films 
will show. 


Through this and other care- 
fully controlled scientific testing, 
Fairchild engineers are proving 
the efficiency, versatility and en- 
durance of Ranger engines. 


Constantly improved since its 


BUY U.S. WAR 


inception, the Ranger engine to- 
day packs more power into an 
even more efficient package. 
Fairchild research and engineer- 
ing skill have developed a flying 
power plant that is “inline for the 
airlines.” 


The emphasis is on efficient 
horsepower production; length of 
service between overhauls; ease 
of maintenance; and economy. 

Today, flying over test fields in 
ships that are basic designs for 
the airplanes of tomorrow, Ranger 
models, like all products of 
Fairchild research and experi- 
ence, provide a “touch of tomor- 
row in the planes of today.” 


BONDS AND STAMPS 


THE RANGER TWELVE 


Skillful engineering has built these 

qualities into Ranger engines: 

@ High speed for smooth power 

@ Inverted for a wider field of vision 

@ Inline for minimum drag and maxi- 
mum flexibility 

@ Aircooled Al-Fin cylinders forgreater 
power 

@ Precision construction and quality 
materials for long life 


Division of Fairchild Engine and Airplane Corporation - 
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to his altimeter readings, the subject 
of altimetry is reviewed from the 
meteorologic standpoint. The prin- 
ciple on which the altimeter operates 
is briefly explained. The writer then 
discusses the calibration of this instru- 
ment, consideration being given to 
the effects of surface pressure, the 
pressure-setting error, and the effect 
of temperature and temperature error. 
Other sections discuss the computa- 
tion of true altitude by mean tem- 
perature, computation by observed 
temperature, and altimeter-setting 
systems. The article concludes with 
a summary of the subject and some 
test questions on altimetry. Journal 
of Aeronautical Meteorology, January, 
1945, pages 46-58, 6 illus. 

The Sonigage, a Supersonic Contact 
Instrument for Thickness Measure- 
ment. Wesley S. Erwin. This paper 
describes the sonigage, an instrument 
for rapidly measuring the thickness of 
metal sections in the approximate 
range of 0.020 to 0.400 in. with a 
maximum error of less than 2 per cent. 
Particulars are given about the prin- 
ciple on which it operates. It is 
stated that the instrument has been 
used to measure the thickness of 
propeller-blade walls and that it 
should be applicable to other inspec- 
tion problems where rapid inspection 
of sections is necessary. SAKE Jour- 
nal, March, 1945, pages 25-27, 3 
illus. 

The Distant Reading Gyro-Mag- 
netic Compass. PartI. In Part I of 
an article describing the design fea- 
tures of the distant reading gyro- 
magnetic compass, early activities of 
the British Air Ministry in directing 
the development of this instrument 
are briefly reviewed. It is noted that 
in 1937 the Air Ministry requested 
the Automatic Telephone and Elec- 
trie Company, Ltd., to undertake 
final development of the instrument 
and manufacture it on quantity- 
production lines. A compass capa- 
ble of indicating a steady heading 
under all normal conditions of flight 
and in various parts of the aircraft 
simultaneously was required. De- 
sign details of the master compass unit 
are described and illustrated and 
operating principles are explained. 
The Engineer, March 2, 1945, pages 
177-179, 6 illus.; ‘‘Notable Aircraft 
Compass,” Modern Transport, March 
3, 1945, page 7, 4 illus. 


Landing Gear 


_ Determination of the Axis of Rota- 
tion of a Skewed Axis Landing Gear. 
J. J. Jerger. Equations are pre- 
sented which are intended to afford a 
simplified aid for the solution of the 
problem of finding an axis of rotation 
that will accurately locate the 
landing-gear wheel in certain desired 
retracted and extended positions, 
With no motion other than that of 
rotation about the axis. Simple for- 
Mulas that determine the direction 
and position of the axis of rotation are 
given. These equations may be used 


PERIODICALS 


The size and massive construction of these U.S. Royal airplane tires used on a B-29 Super- 
fortress are evident from this photograph. Nylon is used in the tire cord. 


directly and without a great deal of 
study, requiring only knowledge of the 
three sets of coordinates that locate 
the landing wheel in both the re- 
tracted and extended positions. Fol- 
lowing an explanation of the equa- 
tions and the symbols employed, an 
example is carried out in detail to 
illustrate the method. A complete 
draft of the derivation is included as 
an appendix for those who are inter- 
ested in the mathematical phase of the 
solution. Journal of the Aeronauti- 
cal Sciences, April, 1945, pages 217- 
220, 2 illus. 

Design and Operation of FW-190 
Gear Retracting Unit. Chester 5. 
Ricker. These details of the design 
and operation of the Focke-Wulf 190 
landing-wheel retracting gear reveal 
that the outstanding features of the 
unit are its compactness, light weight, 
and an unusual method of getting a 
high gear reduction in a small space. 
Measuring only 85/s by 13 in., the 
retractor has an overall reduction of 
10,500 to 1. Its special design elimi- 
nates gear cutting and enables proc- 
essing of the parts to be accom- 
plished with a grinder, lathe, and 
drill press. Drawings and_ photo- 
graphs illustrate the construction and 
operating principles of the retractor. 
Aviation, March, 1945, pages 156, 157, 
4 illus. 

Research and Tomorrow’s Air- 
craft Undercarriage. Roy W. Brown. 
The diverse and complex requirements 
that the undercarriage of the modern 
aircraft must be capable of meeting 
are outlined. A description is given 
of a number of undercarriages that 
have been developed to meet these 
requirements. The extensive labora- 
tory tests that have resulted in their 
development are discussed. SAE 
Journal, March, 1945, pages 177-183 
(Transactions), 10 illus. 


Maintenance 


Rebuilding the Boeing Stratoliners. 
Wellwood E. Beall. Particulars are 
given regarding revisions and im- 
provements that were made by Boeing 
Aircraft Company on _ Stratoliners 
formerly used by the Air Transport 
Command so as to recondition them 
for commercial service. The article 
stresses the fact that’ many B-17G 
Flying Fortress parts were adapted 
for use on the overhauled transports. 
It describes the new parts that were 
added to the Stratoliners, explains the 
structural changes required for the 
additions, and compares the new com- 
ponents with those originally used on 
this transport counterpart of the 
B-17B. As related, the reconversion 
included completely new wings, hori- 
zontal surfaces, engines and propellers, 
and landing gear. Aviation, March, 
1945, pages 148-151, 5 illus. 

Mass Production Method Speeds 
Black Light Inspection. Stephen L. 
Conomy. This article describes how 
Air Technical Service Command en- 
gineers developed a_ production-line 
method for the use of “‘black light’’ in 
the inspection of parts for rebuilt air- 
craft engines, which brought about 
the same saving in time that quantity 
production effects in manufacturing. 
It is explained that the purpose of 
black-light inspection is to test for 
open defects. An apparent draw- 
back to the use. of black-light inspec- 
tion had been that it did not seem to 
lend itself to installation on a pro- 
duction-line basis. It was found that 
the slowing down of inspection opera- 
tions could be avoided by the use of 
nonstop inspection procedure. 

Consecutive steps in the inspection 
process, which starts with the im- 
mersion of the parts in a penetrant 
with fluorescent qualities, are de- 
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Ryan designs and 
manufactures manifolds, 
turbo-supercharger 
installations, 
heat transfer units 
for carburetion, 
cabin heating and 
wing anti-icing, 
flame dampening, 
and 
other specialized exhaust 
system applications. 


RELY ON 


DESIGNERS AND 


PIN THE DESIGN STAGE 


means lower weight, better performance 


To plan the exhaust manifold system when the original design for the air- 
plane is being made saves costly engineering time, brings reduction in wi 49 
and results in better performance. In a typical instance a Ryan manifold 
design saved forty-eight pounds in the weight of a military transport plane. 


By planning with Ryan during the design stage, the type of manifold 
system and installation best suited to your specific requirements can be 
readily ascertained, 


Whether planning to use Ryan ball and socket type or slip- 
joint type manifolds, let Ryan work with you in the design 
stage. You will obtain a superior product and maximum 

erformance, and, in wartime, lower weight; in peacetime, 


payload. 


RYAN BUILD WELL 91922-194S 


Ryan Aeronautical Company, San Diego — Member, Aircraft War Production Council, Inc. 
BUILDERS OF NAVY FIGHTING PLANES AND EXHAUST MANIFOLD SYSTEMS 
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Air Technical Service Command Photograph 

A typical result of black-light inspection 
of an aluminum piston. This test showed 
that the piston skirt and piston pin boss were 


cracked. Other cracks were indicated on 
both sides of the piston pin boss on the webs. 


scribed. Photographs show defects 
in aircraft engine parts revealed by 
black-light inspection. Aviation 
Maintenance, March, 1945, pages 
44, 45, 126, 130, 132, 8 illus. 

“Perpetual Overhaul’? Overcomes 
Plane Shortages. Howard D. Ingalls. 
Northeast Airlines’ system of over- 
hauling airplanes between scheduled 
daily flights is described. Necessi- 
tated by a shortage of operational 
aircraft, this system calls for the 
piece-by-piece overhaul of the plane 
in those hours of the day when the air- 
plane is inoperative for the longest 
time. For purposes of this perpetual 
overhaul the aireraft is classified 
into 14 components and = approxi- 
mately 327 items. It is reported that 
this technique does not impair the 
standard of maintenance yet it per- 
mits the operator to reduce the num- 
ber of aircraft in service and enables 
personnel to work on all phases of 
maintenance according to an almost 
unvaried time schedule. <A progres- 
sive overhaul chart originated by the 
company for use in this ‘‘perpetual’’ 
maintenance is shown. Aviation, 
March, 1945, pages 159, 160, 163, 
illus. 

Precision Engine Rebuilding at 
TWA. Herb Packer. An account 
is given of how aircraft engines that 
have completed 750 hours of service 
are rebuilt in the TWA _ shops at 
Kansas City. The shop equipment, 
Inspection operations, and overhaul 
procedure are described. Aviation 
Service Magazine, January-February, 
1945, pages 10-15, 54, 12 illus. 
Engine Overhaul Shop. Thomas B. 
Frame. The writer tells how to lay 
out a small overhaul depot for light- 
plane engines. Consideration is given 
to the design and location of a suit- 
able structure to house the working 
area, equipment, and testing facili- 
hes. The equipment required for 
receiving, disassembly, cleaning, and 
testing, and the facilities for install- 


PERIODICALS 


ing this equipment are discussed. 
Layout drawings and an instrumenta- 
tion diagram are shown. Aviation 
Maintenance, March, 1945, pages 
39-44, 98, 100, 102, 4 illus. 

Tools and Traits vs. Troubles. 
Part II. EK. L. Lindsley. Second ina 
series of articles examining the various 
phases of aircraft-engine service and 
overhaul is concerned with the require- 
ments for a good aircraft-engine me- 
chanic, the factors he encounters in 
detecting engine troubles, and the 
specific sources of these troubles. 
Broadly, the mechanic’s ‘‘tools’’ are 
interpreted as consisting of four 
essentials: records and reports of the 
engine’s performance, instrument 
readings, sensory perceptions, and 
good judgment. By means of a chart 
the various trouble sources in an en- 
gine and the procedure for diagnosing 
the failures are illustrated. The 
troubles are classified under opera- 
tional or structural problems, general 
or local. Aviation, March, 1945, 
pages 164-167, 3 illus. 


Management 


Production Control: Scheduling. 
I). Tiranti. The branch of produc- 
tion control termed scheduling is dis- 
cussed. Various definitions of the 
term are given. The problem of how 
to schedule the work through the 
factory most efficiently is considered. 
Following an outline of the initial 
build-up, the writer discusses batch- 
ing, the issue of manufacturing orders, 
scheduling, the economic batch size, 
manufacturing orders, methods of 
keeping records, and other phases of 
the subject. <Atrcraft Engineering, 
February, 1945, pages 53-57, 5 illus. 

Wage Incentive Methods. D. Tir- 
anti and A. 8. Pay. After a broad 
outline of several wage-incentive 
plans, one scheme is examined in 
detail to show how a bonus method 
operates and to indicate the objec- 
tives it should achieve. The methods 
noted are the Taylor Scientific Man- 
agement plan, the Gantt and Merrick 
adaptations of this plan, the Halsey 
Premium Bonus Scheme, the Rowan 
Premium Bonus Scheme, the Emer- 
son Empiric Plan; and the Bedaux 
Point Premium system, which is the 
one analyzed. With the Bedaux 
method, it is demonstrated how (1) 
the performance figures obtained daily 
and weekly for individuals and depart- 
ments are an important and useful 
guide in judging labor efficiency; (2) 
the analysis of the losses and their 
cost provides management with all 
the facts necessary to take effective 
measures to deal with the losses; (3) 
the total cost of 1,000 units provides a 
means of determining the correct 
costs of running the department and 
enables management to value their 
departments’ efficiency in terms of 
money. Aircraft Production, March, 
1945, pages 146-149, 2 illus. 

Engineering Department Organiza- 
tion Determined by Basic Functions. 
James E. Thompson. This is the 
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first of a series of articles in which 
various phases of engineering-depart- 
ment operation are analyzed. The 
series is devoted exclusively to or- 
ganization and methods applicable 
to the engineering departments of 
concerns engaged in the fabrication 
and assembly of parts. In this article 
the writer analyzes the proper setup 
of engineering and related depart- 
ments in terms of desired functions. 
Typical organization charts are shown 
for both small and large companies, 
including those engaged in the manu- 
facture of aircraft parts. Product 
Engineering, March, 1945, pages 145- 
151, 8 illus. 


Marketing 


How to Get Your Share of Export 
Sales. Part III. Raymond L. 
Hoadley. In this concluding article 
of a series on postwar foreign markets 
for American aireraft, the writer 
supplies answers to specific problems 
facing the airplane manufacturer who 
wishes to establish a remunerative 
and efficient exporting division. His 
advice pertains to selecting the best 
method of exporting, i.e., indirect 
exporting through experienced profes- 
sional export middlemen, such as 
manufacturers’ export agents; hav- 
ing a combination export manager; 
or, setting up an individual export 
organization; also, systems of bank- 
ing credits; ways of assimilating 
knowledge of various foreign markets 
and their potentialities; the personnel 
needed for an export department; the 
extension of credit to foreign firms. 
The functions of the Export-Import 
Bank, created by Congress to finance 
and facilitate exports, are explained. 
Aviation, March, 1945, pages 116, 117. 

The Power of a Woman. The 
value of color and attractive finishes 
in promoting the sales of private 
planes is indicated. Several illus- 
trations emphasize ‘“‘do’s and don’t’s” 
in the use of finishes to make light 
planes more salable and advice is 
given as to six physical qualities 
fundamentally necessary for attrac- 
tive and efficient finishes and color 
schemes. Air Tech, March, 1945, 
pages 31-34, 22 illus. 

Going! Going! Gone! Tom Alex- 
ander. This article on the auctioneer- 
ing of airplanes and airplane parts 
indicates the advantages of the serv- 
ice to the purchaser of aviation 
equipment, as well as the merits of 
the business for the auctioneer him- 
self. The suggestions pertain to selec- 
tion of the site where a sale is to be 
held; inventory of items; sequence 
of auctioning items; ceiling prices; 
and delivery. It also advises on 
methods to be employed in airplane 
auctions. Air Pilot and Technician, 
March, 1945, pages 22, 23, 31. 


Materials 


Water Jet Quench Improves Alu- 
minum. Particulars are given about 
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the water-jet quench system adopted 
by the Curtiss-Wright Corporation for 
preventing distortion of aluminum 
alloys during heat-treatment. It is 
claimed that, in addition to prevent- 
ing distortion efficiently, this scheme 
affords a method of safeguarding 
against intergranular corrosion and 
represents a minimum of line-up ex- 
pense. The equipment consists of a 
housing 5 ft. wide, 14 ft. long, and 6 ft. 
high, and an interior studding of some 
240 jets around the sides, ceiling, and 
bottom of the housing. Accompanying 
water tanks, pumps, and electrically 
operated conveyer tables for moving 
the materials from the furnace to the 
quench housing complete the assembly. 
Superiorities of this method over ‘‘fog”’ 
quench systems are indicated. Aero 
Digest, March 1, 1945, page 90, 2 illus. 

Dies Made from Cerrobend for 
Limited Production. Kenneth C. 
Cathcart. A description is given 
of how the use of Cerrobend has 
solved many problems involved in 
making parts in small quantities at 
the experimental shop of the Lock- 
heed Aircraft Corporation. It is ex- 
plained that this alloy possesses 
physical properties that make it 
suitable material from which to pro- 
duce hand-forming, hydraulic-press, 
and drawing dies; backing blocks; 
punches and pressure plates; power- 
brake joggle dies; and numerous other 
tools. Information is given regard- 
ing the physical properties of this 
alloy, methods of producing Cerro- 
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bend dies, and their uses. Machinery, 
March, 1945, pages 139-146, 12 
illus. 

Some Recent Developments in 
Engineering Materials. Parts I and 
II. Archibald Black. Parts I and 
II of a continued article give a review 
of important developments in engi- 
neering materials. It is explained 
that the article was prepared for the 
benefit of engineers whose work has 
not brought them into contact with 
all of the items covered. 

Part I discusses developments in 
ferrous metals, including the National 
Emergency steels. Consideration is 
given to the composition and treat- 
ment of the alloy steels and to metal- 
lurgical advances. 

Part II deals with the nonferrous 
metals, including aluminum, mag- 
nesium, beryllium, chromium, cal- 
cium, iridium, lithium, ete. The 
writer also discusses cemented car- 
bides for metal cutting, porous chro- 
mium surfacing, die-casting materials 
and practices, tin and lead coatings on 
steel, babbitts, copper-brazing meth- 
ods, laminated metals, and the “lost 
wax” casting of metals. Tables con- 
tain data about the properties of 
various metals and an_ extensive 
bibliography accompanies each of 
the first two parts of the article. 
Mechanical Engineering, February, 
1945, pages 101-107; March, 1945, 
pages 190-198. 

Impact Resistance vs. Hardness of 
Aircraft Low Alloy Steels. John M. 
Thompson, Jr. A description is given 
of tests carried out by Consolidated 
Vultee Aircraft Corporation to deter- 
mine the relationship between the re- 
sistance to impact and the hardness 
of low-alloy aircraft steels. After 
outlining the properties of the speci- 
mens, the writer describes the routine 
of the tests and comments on the re- 
sults. A definite relationship was 
established for SAE X4130, 4140, 
and 4340 steels on the basis of empiric 
data. The effects of various heat- 
treatments on salt-quenched and oil- 
quenched materials are compared. 
The Iron Age, March 8, 1945, pages 
72-74, 5 illus 

Aircraft Steels and Light Alloys. 
W. J. Roberts. This article contains 
semitechnical information about the 
steels and light alloys used in air- 
craft construction. The characteris- 
tics of the three main groups of steels, 
that is, carbon steels, alloy steels, and 
stainless steels, are described. A 
table gives the approximate carbon 
content of carbon steels, their prin- 
cipal uses, and their characteristics. 
A chart shows the various sections 
of the iron-carbon melting and cool- 
ing range with the various working 
temperatures and also the points at 
which definite physical changes occur. 
Particulars about many of the light 
alloys used in aircraft are given in a 
second table. Aeronautics, March, 
1945, pages 66, 69, 70, 72, 5 illus. 

Production and Properties of Mag- 
nesium Alloy Forgings. A. L. Rustay, 
F. B. Rote, and C. E. Wirsing. This 


article is based on research work done 
in part under the supervision of the 
office of Production Research and 
Development of the War Production 
Board. Primary objectives of the 
project were (1) to produce and test, 
under static and dynamic conditions, 
a number of forgings from the stand- 
ard forging alloys to obtain data upon 
which designers, particularly of air- 
craft components, can base design cal- 
culations in considering the applica- 
tion of magnesium forgings to replace 
heavier metals; and (2) to obtain 
data on the forgeability of the stand- 
ard American forging alloys which will 
assist other forge shops in the design 
of proper dies and the metallurgical 
control of the alloys during forg- 
ing. 

The article is concerned principally 
with the results obtained in experi- 
ments related to forgeability and 
metallurgical control. Tables give 
the nominal and chemical composi- 
tions of standard forging alloys, the 
specified and typical properties of 
magnesium forging alloys, and the 
properties of AM 58 forgings forged 
in dies at varying temperatures. 
Metals and Alloys, March, 1945, 
pages 688-694, 12 illus. 


Medicine 


Pressure Breathing. Lt. Col. A. P. 
Gagge, Capt. S. C. Allen, and Lt. J. P. 
Marbarger. The writers discuss pres- 
sure breathing as it is now used in the 
Army Air Forces. It is noted that 
the increasing altitude performance of 
newer types of military aircraft has 
necessitated the development of a 
new type of oxygen system which 
gives air crews flying at altitudes 
above 35,000 ft. greater protection 
against anoxia than is afforded by the 
conventional oxygen systems of to- 
day, such as the demand and the 
free-flow types. 

The advantages and limitations of 
the pressure-breathing process are out- 
lined. Curves present a comparison 
between the oxygen saturation at 
various altitudes while breathing pure 
oxygen, breathing oxygen with a 10 
per cent mask leak, and using the 
recommended levels of pressure 
breathing. Details are given about 
the pressure system adopted by the 
Army Air Forces. In this system, 
throughout the respiratory cycle the 
intrapulmonary pressure main- 
tained at as constant a level as 
possible above the ambient pres- 
sure. The Journal of Aviation Medi- 
cine, February, 1945, pages 2-8, 4 
illus. 

Education of Aircrew by Medical 
Officers. Air Commodore J. W. 
Tice. The writer discusses notable 
contributions made by medical of- 
ficers of the United States, British, 
and Canadian air forces during the 
present war which have improved the 
efficiency and effectiveness of mem- 
bers of the air crew. The medical 
and psychologic aspects are discussed 
at length. It is stated that in the 
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Utmost RELIABILITY OUR GOAL 


1 the What ceramic spark plugs have done for aviation is 
; closely parallel to what AC has done for ceramic 
ms 0 


e out- spark plugs. 


arison 


n at Cooperating in the development of the famous Liberty 

s _" engine of World War I, AC developed and built the 

g the first ceramic aircraft spark plugs ever produced, 

essure . . . . 

pr achieving a new high in reliability. 

yy the : 

ee Having thus demonstrated the principle, AC engi- 

le the neers made utmost reliability their goal, developing 

a ceramic plugs that paced the historic engines of 
pom Lindbergh, Maitland, Acosta, Byrd, and (last January) 
Mea- 

3 4 the transport plane “C-97,” present holder of the 

transcontinental record. 

(edical 

J. ©. The development of AC ceramics still goes on—in 

otable 

ot ye the stratosphere with our bombers—in all seasons 

7 and climates with our Army planes—in the wearing 

oi the routine of commercial planes—in the endless re- 
a search of AC’s scientific laboratories. 
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N, J. ¢ Los Angeles 


AVIATION ACCESSORIES 


Eclipse-Pioneer Division ° Teterboro, 
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assures airborne accessories in step 


with advancements in plane design 


Fin the early days of aviation, Eclipse engineers have led 


in unremitting research for better airborne aviation accessories. 


Recognizing that there is no such thing as perfection, Eclipse engineers, 
men of vision mated with practical know-how, have constantly improved 
their products and are daily solving new and difficult aviation accessory 


problems. 


Design-proven by continuous practical experience . . . Test-proven by 
modern methods and finest facilities , . . and finally Flight-proven under the 
most exacting conditions, Eclipse Aviation Accessories emerge as the finest 
in use today. 


We have the men and the means—let us work with you on today’s needs 
and tomorrow’s problems. 


BENDIX AND ECLIPSE ARE TRADE-MARKS FOR BENDIX AVIATION CORPORATION 


ERY ACCESSORY ANY PLANE NEEDS—ENGINEERED AND BUILT 
WITH ECLIPSE CRAFTSMANSHIP 


EEP AMERICA STRONG... BUY MORE WAR BONDS 


4 | 
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How PACIFIC-WESTERN Inspection Department 
serves the AVIATION INDUSTRY 


PACIFIC WESTERN 


Inspector in Western Gear aa. PROOUCTS 
plant checking gear shown 
on table for tooth form, 


dimension, and finish on 
optical comparator. 
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final analysis the responsibility for the 
effective application of aviation medi- 
cine rests with the squadron medical 
officer. The Journal of Aviation 
Medicine, February, 1945, pages 9-13, 
25. 

The National Research Council’s 
Committee on Medical Problems of 
Civil Aviation. Louis B. Flexner. 
This is a brief report on the back- 
ground and present status of the 
National Research Council’s Com- 
mittee on Medical Problems of Civil 
Aviation. The report, presented be- 
fore the 16th annual meeting of the 
Aero Medical Association on Septem- 
ber 5, 1944, outlines the work of the 
committee and names its members. 
The discussion of the report by Brig. 
Gen. E. G. Reinartz is appended. 
The Journal of Aviation Medicine, 
February, 1945, pages 14-17. 

Waiver of Physical Requirements in 
Civilian Flying. Frank C. Kinsman. 
It is noted that the waiver of physical 
requirements is becoming a subject of 
increasing importance. For the bene- 
fit of examiners making such reports, 
the writer describes the subsequent 
steps taken by the Washington office 
of the Civil Aeronautics Administra- 
tion in the disposition of a case. 
The Journal of Aviation Medicine, 
February, 1945, pages 18-20. 

Physical Examinations and the 
Private Flyer. W. R. Stovall. The 
writer discusses a proposal of the 
Safety Bureau of the Civil Aeronautics 
Board released March 24, 1944, which 
would change materially the physical 
standards for airmen. Two sugges- 
tions are offered with respect to 
physical requirements for student 
and private pilots. One proposal 
would prescribe a physical examina- 
tion every 2 years, to be made by any 
qualified physician of the pilot’s own 
choosing. Another proposal would 
prescribe but one physical examina- 
tion by an authorized medical ex- 
aminer of the Administrator taken 
at the time the certificate is first is- 
sued. From this time on it would be 
the pilot’s own responsibility not to 
fly if his physical condition became 
such that he could not pass the origi- 
nal examination. The Journal of 
Aviation Medicine, February, 1945, 
pages 21-25. 

Impressions of a Field Examiner 
on Entering the Washington Office. 
Wilbur F. Smith. The writer dis- 
cusses some of the problems of the 
medical examiner in the field. He 
describes how these problems are 
met and handled in the Washington 
office of the Aviation Medical Divi- 
sion of the Civil Aeronautics Ad- 
ministration. The Journal of Aviation 
February, 1945, pages 

Medical Training at the AAF School 
of Applied Tactics. Col. M.S. White. 
This article describes how medical 
training is carried out at the Army 
Air Forces School of Applied Tactics, 
which functions under the A.A.F. 
Tactical Center in Orlando, Florida. 
Information is given about certain 
courses that have been made. avail- 
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A frontal view of the four 20-mm. cannon in +e beige of the Northrop Black Widow P-61 night 
ghter. 


able to Air Forces personnel. The 
Journal of Aviation Medicine, Febru- 
ary, 1945, pages 32-34. 


Meteorology 


The Forecasting of Fogs and Low 
Ceilings at Charleston Airport. A. J. 
Myer, Jr. It isnoted that Charleston, 
8.C., is visited by a relatively large 
number of cases of fog each year, the 
peak months being May, September, 
and October. Frontal conditions are 
also responsible for a rather high 
percentage of bad weather conditions 
compared with other stations. Cold 
and warm frontal conditions in this 
locality are discussed. Rules are 
given for the prediction of prewarm 
frontal situations of all types. Radia- 
tion-type fogs are discussed and a 
graph for -forecasting these fogs is 
shown. Curves used in the com- 
putation of the time of formation of 
fogs resulting from air with a maritime 
history also are given. Journal of 
Aeronautical Meteorology, January, 
1945, pages 39-45, 3 illus. 

An Investigation of the Use of Con- 
stant Level Pressure Charts for the 
Forecasting of Winds Aloft. Donald 
G. Linklater. It is noted that, as the 
cruising ranges and altitudes of air 
transports increase, the forecasting 
of wind aloft will become an increas- 
ingly important duty of air-line me- 
teorologists. The changes in the upper 
air-pressure fields are investigated 
and an attempt is made to arrive at a 
satisfactory method of projecting 
constant-level pressure charts so that 
winds aloft may be more accurately 
forecast. The subject is discussed 
in three parts which are devoted to 
changes from the computed geo- 
strophic winds; an analysis of the 


methods of forecasting changés in the 
geostrophic winds; and a trial of the 
conclusions reached in the second sec- 
tion of the article. Journal of Aero- 
nautical Meteorology, January, 1945, 
pages 59-70, 8 illus. 

Phase Relations Between Tem- 
perature and Streamline Waves. C. 
E. Buell. The relations between 
streamline and temperature waves 
when they are not exactly in phase or 
180° out of phase are considered. 
The assumptions behind these con- 
siderations and the results are dis- 
cussed. Diagrams for eight  prin- 
cipal cases give some of the implica- 
tions of the phase and amplitude rela- 
tions that are obtained on the basis 
of the assumptions listed. Journal of 
Aeronautical Meteorology, January, 
1945, pages 71-81, 9 illus. 


Military Aviation 


Tactics of Air-Ground Warfare. 
David C. Cooke. This is an article on 
the methods by which coordinated ac- 
tion between ground troops and air 
support units is obtained. Inter- 
preting the military value of the air 
arm when employed in support of 
ground forces, it describes the three 
phases of air support missions, the 
manner in which missions originate, 
the selection of targets, and limiting 
factors in the use of aviation as a 
weapon against targets that impede 
the advance of ground forces. It ex- 
plains the duties of the air support 
officer attached to ground troops as 
well as those of the army liaison 
officer attached to air support 
units. 

Details are also given about how the 
locations of the headquarters of air 
and ground commanders are so ar- 
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IN DEPENDABILIT Wag 
R RHEOSTATS 


The same unique basic design principles, which for years have 
earned preferred industry acceptance for IRC Type PR all-metal 
rheostats, are embodied in the new Type PRT units. In both 
types the heat dissipating properties of aluminum have been 
utilized to the fullest extent. The resulting low operating tem- 
peratures are still further aided in the PRT’s by use of a special 
heat-radiating black finish. Best grade mica and asbestos provide 
excellent insulating qualities. Safe operation is assured at full 
power rating down to 25% of rotation with but minor increase 
in temperature rise. 

To accord fully with AN 3155 specifications, the Type PRT’s 


are totally enclosed and equipped with strong corrosion-resistant 


binding screw terminals mounted on the rear of the housing 


AAF APPROVED QUALITY RATING 


Recognition of IRC’s high standard of quality and rigid inspection procedure has 
been expressed by the Army Air Forces in the aw ard of the AAF "’Approv ed Quality 
Control Rating’ to IRC. This is another assurance that the IRC Rheostats in- 
stalled in the aircraft equipment you build will contribute to the good reputation 


of the product which bears your name. 
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ranged that they can confer easily, 
how air ground operations are planned 
and objectives are determined. Aero 
Digest, March 15, 1945, pages 51-53, 
194, 6 illus. 


Naval Aviation 


Report on Carriers. B. J. Hurren. 
Recent actions of British carrier- 
based planes in the Pacific zone are 
recorded and the trend of aircraft- 
carrier employment is analyzed. It is 
reported that aircraft carriers now 
constitute about half of British naval 
strength in that area. Noting in- 
novations and improvements that 
have increased carrier efficiency, the 
writer calls attention to the change in 
numerical ratio between carriers and 
battleships, the extended assault 
power that a fleet gains through the 
use of aircraft, and the comparative 
values of escort and “fleet”? carriers. 
He suggests the need for a new class 
of carrier, larger than the escort type 
but smaller than the 30,000-ton 
H.M.S. “‘Indefatigable.”’ Flight, 
February 15, 1945, pages 180, 181, 
183, 1 illus. 


Paints and Coatings 


Magnesium Alloy Anodizing Proc- 
ess. N. H. Simpson and Paul R. 
Cutter. This article describes an 
anodizing process that permits the 
use of magnesium alloy in more than 
400 parts of an airplane. The proc- 
ess was developed by Consolidated 
Vultee Aircraft Corporation  engi- 
neers through an extensive study of 
experimental anodie alkaline solu- 
tions. It is stated that magnesium 
protected from corrosion and abra- 
sion by this process enters into the 
construction of the dorsal fins, the 
tail casting, the trailing edge of the 
Wing, instrument panels, pilot and 
navigator seats, and the general 
furnishings of a plane. Corrosion 


Some magnesium aircraft parts that have been protected from corrosion by a special process 
developed at the Consolidated Vultee Fort Worth Division. 
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experiments that led to the develop- 
ment of the process are described. 
Details are given regarding the nature 
of the process and the advantages ob- 
tained with it. J/ndustrial Aviation, 
March, 1945, pages 44, 46-48, 94, 
4 illus. 


Personnel 


Features of TWA’s Personnel Pro- 
gram. This outline is concerned 
mainly with TWA’s system for up- 
grading employees. Termed ‘The 
President’s Personnel Record Plan,”’ 
it entails a personal interview with 
every worker and has as its objective 
the following: (1) selection of per- 
sonnel for promotion; (2) selec- 
tion of personnel for training; (3) 
assurance to all employees of full 
consideration for future openings; 
(4) selection of personnel for trans- 
fer; (5) completion of the statistical 
record of the company. Aero Digest, 
March 15, 1945, page 96, 1 illus. 


Plant Equipment 


Test Cell Lighting Problems. Davis 
H. Tuck. This is a detailed study of 
problems involved in the efficient il- 
lumination of aircraft-engine and pro- 
peller test cells. It is noted that there 
are two groups to be lighted, both of 
which must be observed by the same 
operator, namely, the engine in the 
test cell and the instruments and 
records in the control room. <A _pre- 
liminary study revealed that the 
control room has been overlighted and 
the engine has been underlighted. 
Causes of efficient lighting were 
found to be failure to apply funda- 
mental principles of lighting and the 
use of short-cut methods of making 
design calculations. The writer sup- 
plies specific data for use in design- 
ing test-cell lighting. Industrial 
Aviation, March, 1945, pages 64, 


66-68, 95, 98, 99, 11 illus. 


anodized with direct current; those on the right were processed with alternating current. 


The darker parts on the left were 


93 


Dodge Chicago Plant’s Electric- 
Power-Distribution Scheme with 
Airplane-Engine-Testing Power Re- 
covery. KE. L. Bailey. A brief out- 
line is given of the electric-power 
distribution system in the Dodge 
Chicago plant of the Chrysler Cor- 
poration. Particulars are furnished 
about the power-recovery engine-test 
equipment. The writer explains why 
slip-ring induction generators were 
chosen for loading the high power- 
output variable-speed engines. A typi- 
eal test cell is described. Elec- 
trical Engineering, March, 1945, pages 
121-123 (Transactions), 5 illus. 


Plastics and Plywood 


Maintenance of Injection Ma- 


chines. The writer describes pro- 


cedures that should be followed in the 
maintenance of injection machines. 
The importance of carrying out most 
of the maintenance recommendations 
of the equipment manufacturers is 
emphasized. It is noted that while 
some of these recommendations are 
highly theoretic, many can be fol- 
lowed to advantage. How many 
machine breakdowns can be _ fore- 
stalled by the use of the properly de- 
signed dies is described. Precau- 
tions that should be taken when it is 
necessary to overload equipment to 
meet war demands are outlined. 
A cheek list of general maintenance 
routines provided. Modern 
Plastics, March, 1945, pages 146-148, 
196, 7 illus. 

Low-Pressure Laminate Plastics. 
Part II. George H. Tweney. Second 
half of a two-part article reviewing 
the properties, characteristics, and 
applications of low-pressure resins 
that can possibly be utilized as raw 
materials for the production of air- 
craft structural and semistructural 


parts. Part II contains a study of 
C.R. 39, a product of Columbia 
Chemicals Division of Pittsburgh 
Plate Glass Company; Laminac 


resin P-4122, developed by the Plas- 
tics Division of the American Cyana- 
mid Company; and MR-1A, manu- 
factured by the Mareo Chemical 
Company. Summarizing the quali- 
ties of the four resins discussed in the 
two sections of the article, the writer 
states that the MR-1A resin appears 
to possess particular qualifications 
for structural applications in aircraft 
design planned for the use of lami- 
nated plastics. He also suggests eight 
factors in the application of laminated 
resins for aircraft design which re- 
quire additional research. Aero Di- 
gest, March 1, 1945, pages 86-88, 
203-205, 5 illus. 

Steam Generator for Individual 
Presses. A description is given of a 
somewhat unusual type of electric- 
steam generator that has been adapted 
to plastic presses. The development 
of this generator unit for individual 
presses is reviewed. Information is 
given regarding its performance char- 
acteristics, control equipment, and 
operation, including the power con- 
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Available in both 12 volt and 24 volt types. All 
batteries are equipped with special non-spill vent 
plugs and assembled in either hard rubber or radio- 
shielded aluminum containers. The heavy duty bat- 
tery has a capacity of 105 A.H. at 5 hr. rate; others 
have capacity of 34 A.H. at the 5 hr. rate. 


These spark plugs feature: (1) Direct contact non- 
inductive resistor located in coolest position in plug; 
(2) Improved copper cooled center electrode; (3) Deep 
drawn nickel alloy center electrode tip; (4) High 
Dielectric strength and superior mechanical prop- 
erties of “Corundum,” Auto-Lite’s insulator material. 


EQUIPMENT FOR AIRCRAFT 


i On every battlefront of this war where American-built 
planes are flying you'll find the products of Auto-Lite’s 
22 great manufacturing plants. Precision-built to meet the 
most exacting tests, these products; some of which are shown 
i below, are enhancing the Auto-Lite reputation for quality, 
craftsmanship and dependability. 


THE ELECTRIC AUTO-LITE COMPANY 


TOLEDO, 1, OHIO ° 
/ 
80 120 


200 ~ 


PRESSURE 


This dual oil pressure gauge is one of several space 
and weight saving gauges precision-built by Auto- 
Lite. It records oil pressure from two engines on 
same dial, has easy readability and high degree of 
accuracy. Auto-Lite builds gauges and thermometers 
to Army-Navy Air Service specifications. 


SARNIA, ONTARIO 


High output, light weight Auto-Lite aircraft gen- 
erators have compensating windings resulting in long 
brush life—improved commutation and a remarkable 
ability to carry over loads. These generators are 
direct engine driven and designed to deliver 140 
amperes at 28.5 volts at 2275 to 4500 r.p.m. 


“EVERYTHING FOR THE BOYS” STARRING DICK HAYMES—EVERY TUESDAY NIGHT—NBC NETWORK 
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Photograph Courtesy Hydro Pack 


Illustrating the use of plastic phenolics in hydraulic equipment. This cutaway view of an 
actuating strut shows the use of plastic retainers. 


sumption. Modern Plastics, March, 
1945, pages 133-135, 200, 202, 3 illus. 

Hot-Forming of Phenolic Lami- 
nates. H.C.Guhl. Typical applica- 
tions of hot-formed phenolic laminates 
for aircraft are described and illus- 
trated. Data are assembled for the 
guidance of the designer and user in 
making applications of newly de- 
veloped formable phenolic laminates. 
Sections of the article discuss the 
various types of phenolic laminates, 
their resin characteristics, forming 
procedure, deep-drawing properties, 
and the drawing of shapes. Tables 
give the physical properties of lami- 
nates and a comparison of the physical 
properties of Micarta, woods, and 
metals. Mechanical Engineering, 
March, 1945, pages 175-179, 16 
illus. 

Phenolics in Hydraulics. EK. F. 
Lougee. Developments in the use 
of plastics in aircraft hydraulic sys- 
tems are discussed. The writer de- 
scribes how precision-molded pheno- 
lic retainer rings, poppets, and seats 
for valves are now replacing those 
made of steel, aluminum, and bronze 
with considerable savings in cost and 
weight. Steps leading to the use of 
plastic retainers in place of metal re- 
tainers for holding packing material 
in place are reviewed. Plastic parts 
for hydraulic systems are illustrated. 
Modern Plastics, March, 1945, pages 
103-105, 6 illus. 

Analytical Aspects of Plastics. 
Parts II and III. Harry Barron. 
Parts II and II conclude an article 
in which means of identifying the 
various plastics are discussed. Part 
II deals with the analysis of phenolic 
resins. It describes the chemical 
constituents of these resins and vari- 
ous tests of the ingredients to deter- 
mine the presence and extent of the 
different elements and compounds. 


Part III discusses the cellulose plastics 
and methods for ascertaining the con- 
tents of that class of product. De- 
tailed instructions are given for 
analyzing specimens to determine 
whether certain substances are present 
and the amount or proportion con- 
tained in the specimen. Chemical 
formulas are applied and explained. 
British Plastics, October, 1944, pages 
460-464; February, 1945, pages 
56-62. 

Relative Temperature Stability of 
Stressed Plastics. J. A. Sauer, F. A. 
Schwertz, and D. L. Worf. Addi- 
tional comparative data are given on 
the temperature stability of various 
plastics under stress. The procedure 
followed in conducting the tests is 
described. Every effort was made to 
avoid or overcome the causes that 
give rise to discrepancies in measure- 
ments. The heat-distortion tem- 
peratures of various thermoplastic 
and thermosetting materials are listed. 
Curves show the behavior of a typi- 
cal thermoplastic material under the 
influence of increasing temperatures. 
The results of the tests are discussed. 
Modern Plastics, March, 1945, pages 
153-156, 192, 194, 11 illus. 


Postwar Aviation 


A Scottish Plan. As described in a 
survey published under the title 
“North Atlantic,” the main points 
of a Scottish regional plan for postwar 
commercial aviation are outlined. 
The project provides for the develop- 
ment of British commercial aviation 
through the creation of operating 
organizations on a regional basis and 
advocates (1) overseas and internal 
air lines based on Prestwick and 
operated by a company native to 
Seotland; (2) the development of 
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Prestwick Airport as first alternative 
to Heathrow, the London terminal, 
and asa junction for the various serv- 
ices through the Northern Hemi- 
sphere operated by Britain and other 
nations; (3) the creation of a com- 
mercial aircraft-manufacturing indus- 
try affiliated for design experience 
with the Prestwick commercial air 
lines. Data about the schedules and 
routes suggested for the Prestwick 
air line are included with other infor- 
mation about the proposals in the 
survey. Objection to Britain’s 
“single chosen instrument” policy is 
stressed. Flight, February 22, 1945, 
pages 205, 206. 


In the Shop Window. Moorhen. 
Amplified by a discussion of how im- 
portant it is for Britain to encourage 
the development and manufacture of 
postwar civil aircraft types, this is a 
compendium of British-constructed 
airplanes of 10,000 lbs. or under suit- 
able for private or commercial use. 
It includes descriptive details about 
the de Havilland Dominie-Rapide, 
Avro Anson, Airspeed Oxford, Per- 
cival Proctor, de Havilland Tiger 
Moth, Tayloreraft (England) Auster, 
Miles Magister, and others. The 
Aeroplane, February, 23, 1945, pages 
228-231, 11 illus. 

Postwar Australian Boost. Lloyd 
Clarke. A discussion of postwar in- 
trastate aerial services for Australia. 
Noting the necessity for such service, 
the writer indicates that the required 
facilities can be developed from air- 
ports constructed during the war for 
military purposes. Two airports 
mentioned as certain to influence 
postwar internal aviation in Aus- 
tralia are the air depot at Tocumwal 
and the inland flying-boat base at 
Lake Boga. Statistics are given re- 
garding mail and passengers carried 
by Australian civil air lines during the 
5 years of war; the number of trans- 
port miles flown; airfields and air- 
field acreage controlled by the Civil 
Aviation Department; the value of 
such airports; and the extent of the 
radio-range network under the direc- 
tion of the Department of Civil 
Aviation. Flight, February 8, 1945, 
pages 150, 151, 1 illus. 


Designs for GI Joe. Vernon 
Payne. Airplane designs that will 
meet the requirements of postwar 
pilots are discussed. Three models 
are suggested, a moderate-powered 
two-place tandem trainer for those 
who must learn to fly; a three- 
place cabin monoplane of 235 hp. 
with a speed of 208 m.p.h.; and a 
four-place twin-engined cabin mono- 
plane for those of more than moder- 
ate means and those doing commer- 
cial flying. The latter would be 
powered with two 235 hp. engines and 
have a speed of 260 m.p.h. The de- 
tails and advantages of the three 
models are discussed and drawings of 
each are shown. Air Trails, April, 
1945, pages 40, 41, 94, 95, 8 illus. 

Our Plan for Private Flying. 
T. P. Wright. A program for the 
promotion of postwar private flying is 
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As in the last war, ROEBLING wire and wire prod- 
ucts have been chosen, again... this time to help 
supply the “tendons” that guide the C-82 Fairchild 
“Packet”... 


26,000 pounds of ship... 
18,000 pounds carrying capacity... 
3,500 mile flying range... 


Add these impressive figures ...a big plane with a 


ROEBLING 


CONTROL CORD STRAND * CONTROL CASING SLINGS 


SPECIAL WIRES AND CABLES 


TERMINALS COMPLETE SWAGED ASSEMBLIES 


Fairchild Selects 
ROEBLING AIRCORD 


@eeWe’re proud of its design 


and its performance, which 
has exceeded all our expecta- 
tions. But the C-82 would not 
have been possible without 
the materials and parts 
which you and others have 
furnished. Thus, the 

“Packet” isthe result of 

cooperative effort, the type of 
teamwork which is winning the war.9® 


vast Carrying capacity flying 3,500 miles at a stretch 

and you've got a rea/ job for your control cables. 
ROEBLING AIRCORD is engineered to withstand 
that strain...designed to do this important job. 


Aircord Division 


JOHN A. ROEBLING'S SONS COMPANY 
TRENTON 2, NEW JERSEY 


Branches and Warehouses in Principal Cities 


ROEBLING 


WIRE ROPE + ELECTRICAL WIRES AND CABLES WIRE CLOTH AND NETTING 
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suggested by the Civil Aeronautics 
Administrator. As outlined, the plan 
encompasses six major points: (1) 
an effort to meet the needs and de- 
mands of the ‘‘mass market’ cus- 
tomer; (2) more airports; (3) simpler 
regulations; (4) a public training 
program; (5) a consumer sales pro- 
gram; and (6) better, cheaper planes. 
Flying, April, 1945, pages 24, 25, 123, 
124, 4 illus. 


Private Flying 


You Can’t Afford Storage. A pro- 
test against the high rates charged by 
the Department of Transport for the 
accommodation of private planes in 
hangars constructed by the Canadian 
Government and declared surplus 
over present R.C.A.F. requirements. 
The schedule of these rates is shown, 
with attention called to their detri- 
mental effect upon the populariza- 
tion of private flying in Canada. 
Canadian Aviation, March, 1945, page 
60. 

Safer Airplanes at Less Cost. G. FE. 
Otter. The writer analyzes the air- 
worthiness requirements imposed by 
various governmental authorities, par- 
ticularly those which apply to light 
planes for the private owner, with a 
view toward modifications that would 
permit the reduction of the cost of 
such planes without sacrifice of safety. 
Noting that the cost is determined 
largely by the airworthiness speci- 
fications and that the potential market 
for private aircraft is limited by the 
cost factor, he describes studies made 
by Fleet Aircraft, Limited, to form a 
basis of comparison of the require- 
ments of the American and British 
military and civilian airworthiness 
regulations. The studies were charted 
in such a way as to show the differ- 
ences in loading and performance 
characteristics, and how weight and 
expensive construction can be elimi- 
nated. It is suggested that revisions 
be made in the regulations so that the 
standards for strength and perform- 
ance can be varied to agree with the 
character of the service the craft will 
be expected to render. This would 
make it possible to offer safer, 
cheaper, lighter, and more economical 
airplanes for the average family use, 
while others for more severe classes 
of service would incorporate suitable 
characteristics for those segments of 
the market for which they are in- 
tended. Aero Digest, March 15, 1945, 
pages 72, 73, 203, 205, 4 illus. 

Postwar Personal Planes. This 
compendium of aircraft that will be 
available for personal flying after the 
war includes illustrations of the vari- 
ous planes, descriptive data, and 
prices. It is supplemented by a dis- 
cussion of which manufacturers in- 
tend to build such planes, when new 
types will appear, and likely price 
ranges. Skyways, April, 1945, pages 
42, 43, 102, 1 illus. 

War Workers’ Flying Club. Lawr- 
ence Keil. Advice for the successful 
conduct of flying clubs is offered from 
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the experience of the Associated Fly- 
ing Clubs of America, Inc., a group of 
clubs formed among the personnel of 
several war plants. The informa- 
tion includes data pertaining to the 
costs to the individual; equipment; 
membership; direction super- 
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vision of the club; rules of conduct 
for members; costs of operation; in- 
surance; selection of airport and 
operator; and allotment of flight 
time. Advantages of combining sev- 
eral clubs are noted. Flying, April, 
1945, pages 26, 27, 118, 120, 5 illus. 


Production 


Aircraft Breakdown for Increased 
Production. A. H. Petersen. The 
writer discusses the most. efficient 
methods of planning a manufacturing 
breakdown for war production of 
airplanes. Factors a designer must 
consider when he is given a_ prelimi- 
nary design and a set of customer’s 
specifications are analyzed. It is 
noted that breakdown will vary with 
the size of the aircraft and with the 
manufacturing conditions under which 
it is to be built. Steps are indicated 
for the coordination of functional 
design with feasible production meth- 
ods. 

The establishment of the first 
breakdown, after the basic design is 
determined, is discussed. Assembly 
methods for efficient production are 
described. Charts show a design or- 
ganization based on manufacturing 
breakdown; the organization of a 
functional design group; and how 
assembly sequences may be planned 
when design is broken down with 
production in mind. Jndustrial Avia- 
tion, March, 1945, pages 57, 58, 60, 
62, 63, 100, 101, 13 illus. 

Spinning Aluminum. I. H. Ben- 
son. Reference is made to the ex- 
pansion in the use of spun metal 
products since the introduction of 
aluminum to the spinning industry. 
It is noted that spinning is now used 
extensively for the production of 
parts made of aluminum. The ad- 
vantages of the spinning process as 
applied to the manufacture of alumi- 
num parts of various shapes are out- 
lined. The methods, techniques, and 


To overcome difficulties experienced at 
the Curtiss-Wright Columbus plant in drilling 
large deep holes in landing-gear hydraulic 
cylinders, a modified design of spade drill 
was found to provide increased production 
speed and longer life between grinds. 

his photograph shows a modified drill with 
inserted carbide cutting edges. The most 
notable features of the new design are the 
slot through the dead center and the greatly 
increased point angle. The bevel on the 
outer edge helps to center the drill and 
strengthens the outer edge of the lips. 


tools used in the spinning of alumi- 
num are described. Aluminum and 
Magnesium, February, 1945, pages 
28, 29, 36, 37, 2 illus. 

Formed Sheet Metal Parts Classi- 
fied by Shape. Part I. Mark P. 
Meinel. In the first of a series of 
articles, the writer discusses the 
classification of formed sheet-metal 
parts for aireraft. Formed sheet- 
metal parts, particularly of aluminum 
alloys, are classified by finished shapes 
in relation to the factors in design 
that should be considered for simplest 
production methods, and according 
to the various production methods 
and machines that are in use. Six 
types of formed parts are listed in a 
table. Design factors for Type 1 
curved parts and Type 2 curved 
sections are discussed in this article. 
Product Engineering, March, 1945, 
pages 167-171, 9 illus. 

Technique for Heat Treating 18-8 
Stainless Steel. Keith Whitcomb. 
A description is given of a new salt- 
bath treatment for stainless steel, 
developed by Ryan Aeronautical 
Company, which is stated to have 
proved faster and more economical 
than the method formerly used. 
The procedure followed in the treat- 
ment of stainless steel exhaust mani- 
folds is outlined. Experiments with 
various salt solutions for the heat- 
treatment of steels are described. 
The advantages of the new salt-bath 
method are set forth.  Jndustrial 
Aviation, March, 1945, pages 38, 39, 
42, 43, 94, 4 illus. 

Machining Magnesium. A. M. 
Lennie. The writer undertakes to 
bring together some of the extensive 
accumulation of knowledge about .the 
working characteristics of magnesium 
which has resulted from the recent 
great expansion of the magnesium in- 
dustry. The article summarizes in- 
formation that has been obtained in 
magnesium machine shops, in the 
machineability laboratory, and from 
service problems that have arisen in 
industry. The machining character- 
istics of magnesium are discussed in 
detail and the relative amounts of 
power required to machine various 
metals are listed. Attention is given 
to the tools that are most suitable for 
machining magnesium. 

Tables give the properties of the 
cutting fluids recommended for ma- 
chining magnesium, recom- 
mended speeds, feeds, and depths of 
cut for turning, boring, and milling 
magnesium. Precautions that should 
be taken when machining magnesium 
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Ryan Aeronautical Company's dimpling process produces strong, well-formed dimples in 


high-strength aluminum alloys without radial or circumferential fractures. 
tion shows flush-type rivets up set in 0.051 in. high-strength alloys. 


The cutaway sec- 
The perfect nesting of the 


rivet head in the dimpled area and the flush position of the rivet head are clearly evident. 


are discussed. Aluminum and Mag- 
nesium, February, 1945, pages 17-21, 
30, 31, 8 illus. 

Manufacturing the Hercules Piston. 
PartI. J. A. Oates. Beginning of a 
two-part article describing the 
methods by which Specialloid, Ltd., 
manufactures pistons for the 14- 
cylinder Bristol Hercules sleeve-valve 
engine. These methods feature the 
hydraulic deep-pressing technique for 
the production of blanks. Part I 
tells of the stamping, press-forging, 
and machining operations employed. 
It directs attention to the unusual fab- 
rication problems caused by the 
eleven internal and external recesses 
or pockets provided in the design. 
Included with the many _illustra- 
tions is a table listing the sequence of 
operations for the piston’s manufac- 
ture. Aircraft Production, March, 
1945, pages 128-139, 47 illus. 

Determining Bend Radius—via 
Analytical Approach. George Gerard. 
A detailed explanation is given of a 
method for determining minimum 
bend radii for use in forming sheet- 
metal structures. The problem is 
stated, the test specimens are de- 
scribed, and the bend is analyzed. 
A nomographiec chart is constructed 
from which the calculations can be 
performed rapidly. Results obtained 
by the method are discussed. Avia- 
tion, March, 1945, pages 152-155, 6 
illus. 

Modified Drill Design Increases 
Tool Life and Production Rate. Roy 
W. Parkinson. This article describes 
the methods adopted to overcome 
diffreulties experienced at the Curtiss- 
Wright Corporation’s Columbus plant 
in drilling large deep holes in landing- 
gear hydraulic cylinders. A modified 
design of spade drill was found to 
provide increased production speed 
and longer life between the grinds. 
Machinery, March, 1945, pages 156- 
161, 10 illus. 

Avro York. Wilfred E. Goff. A 
review of the procedures and fix- 
tures employed in the production of 
the first British wartime transport 
aircraft. Since standard Lancaster 
components are used for the outer 
wing panels, tail unit (with the addi- 
tion of a central fin), and under- 
carriage of the York, this article is 
concerned principally with the manu- 
facture of the York’s fuselage. It 
gives details about the fabrication, 
assembly, and design of the plane’s 
nose section, forward and rear center 


sections, intermediate center sections, 
fuselage tail section, central fin, and 
servicing facilities. In addition to 
numerous illustrations, the article is 
supplemented by general descriptive 
data and figures showing the dimen- 
sions, weights, and performance of the 
York. Aircraft Production, March, 
1945, pages 109-121, 33 illus. 


Propellers 


The Stalling of Airscrew Blades. 
V.D. Naylor. Reference is made toa 
previous article by the writer in which 
some remarks were made about the 
stalling of propeller blades and some 
of the effects of stalling. The writer 
then presents a more detailed study 
of the kinematics of stalling. Air- 
craft Engineering, February, 1945, 
pages 48-50, 8 illus 


Reaction Propulsion 


The Turbo-Jet. M. N. Golovine. 
The writer reviews early developments 
in recoil drives, including rockets, 
resonance reaction drives, and gas 
turbines and jets. The principles 
involved in the various forms of jet 
propulsion are discussed. Mechani- 
cal-compression jets are classified. A 
theoretic comparison is made between 
two geometrically similar aircraft, 
one equipped with piston engines and 
the other with jet units. Aeronautics, 
March, 1945, pages 24~28, 7 illus. 


Research 


Research Guarantees Freedom. 
Brig. Gen. F. O. Carroll. The Chief 
of the Engineering Division of the Air 
Technical Service Command dis- 
cusses the research work that is being 
carried out by the Army Air Forces. 
Some of the problems that had to be 
solved before the B-29 was put into 
service are described. An outline is 
given of how high-altitude flight 
problems connected with the main- 
tenance of satisfactory engine output, 
the insulation of ignition cables, 
and cabin pressurization were solved 
through research. The development 
of automatic navigation equipment 
for the B-29 is discussed briefly. 
SAE Journal, March, 1945, pages 
17-19, 5 illus. 

How May We Simplify the Postwar 
Laboratory? Part III. K. R. Jack- 
man. Third article in a_ series 
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analyzing the meanings, values, and 
problems of research as they relate 
to the aircraft industry is concerned 
with methods of organizing research 
work for industrial aviation purposes 
and with conditions under which such 
work should be conducted. Staff 
functions of a laboratory and _ its 
basic components are discussed. The 
application of four elemental types of 
organization to the research labora- 
tory is considered, with emphasis 
placed on the unfeasibility of ap- 
plying quantity-production methods 
to the creative work of the laboratory 
teehnician. Seven principal types of 
organized research laboratories in 
existence are classified and examples 
of each are given. Comparative 
merits of the ‘departmental’ and 
“cell” system of organization for re- 
search units are investigated, 
Throughout the article the viewpoints 
of various authorities on the subject 
are quoted and a bibliography is ap- 
pended. Three charts illustrate the 
major staff functions of an industrial 
laboratory, the organizational place 
of the laboratory in an automobile 
company’s engineering setup, and the 
importance of practical laboratory 
and field tests in the work flow of a 
typical automotive division. Avia- 
tion, March, 1945, pages 143-147, 
4 illus. 


Rotating Wing Aircraft 


Principles of the Helicopter. Part 
IV. Alexander Klemin. This fourth 
and concluding article of a series on 
helicopter construction and opera- 
tion completes a discussion, begun in 
Part III, of five helicopter designs 
that were submitted in a competi- 
tion held at the Daniel Guggenheim 
School of Aeronautics, New York 
University. The entries of the third, 
fourth, and fifth teams of contestants 
are examined in detail. Pertinent 
conclusions based on these five de- 
signs are offered regarding funda- 
mental factors affecting the design 
development of helicopters. Aero 
Digest, March 1, 1945, pages 81-85, 
255, 6 illus. 


Stress Analysis 


Coefficient Method for Solving the 
Flutter Frequency Equation. M. V. 
Barton. The flutter frequency equa- 
tion for a_ three-degree-of-freedom 
system is a cubic equation with 
complex coefficients. The usual meth- 
ods of solving this equation involve 
the solution of a cubic equation for 
every assumed value of the “reduced 
velocity.” The coefficient method 
makes it possible to determine the sta- 
bility of the motion from the rela- 
tions of the coefficients of the fre- 
quency equation and eliminates the 
necessity of solving any cubic equa- 
tion to determine the critical condi- 
tions. The method also makes it pos- 
sible to obtain a “bracket’’ of the 
critical conditions, thereby reducing 
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From its first chugging start, the 
automobile had inherent utility. But 
it took forty Dillion dollars, spent 
to build 3,038,000 miles of high 
ways, roads and streets, to extract 
the vehicle’s full use. 

The airplane, with all of its inher- 
ent utility, meeds no similar sum. 
Post-war construction plans, totaling 
between one and two billion, will go 
far towards making a world-wide 
air transport system available to any 


community in any location. 


WRAGHT POWERS THE 


The High Way needs no Pavement 


Lower air fares and cargo rates in 
the future will increase the value of 
such air transport to each city and 
nation. Reduced rates will result 
both from traffic gains and new 
equipment. Wright Aeronautical 1s 
helping to make such rates a reality 
by constant improvements in air- 
craft engines, by building engines 
that pay their way in use. 


WRIGHT AERONAUTICAL CORPORATION 
Paterson, New Jersey, U. S. A. 


Cyclones Save 3 Ways 


LESS WEIGHT—-MORE PAYLOAD 
LOWER FUEL CONSUMPTION 
REDUCED MAINTENANCE 


WRIGHT 


Aircraft Engines 


A Division of 
CURTISS-WRIGHT CORPORATION 
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The production of control panels and 
aluminum shapes for airplanes received 
an impetus recently when Baldwin de- 
livered one of the country’s largest 
double acting flanging presses. Operated 
from a hydraulic pump and accumulator 
system, the inner and outer slides can be 
controlled separately or as a unit. De- 
pending on the operation involved, 
pressure can be exerted from 1900 to 
3300 TONS. A hydraulically operated 
sliding table is provided to insert and 


remove the heavy dies. 

The Baldwin Locomotive Works, 
Baldwin Southwark Division, Philadel- 
phia 42, Penna. Offices: Philadelphia, 

New York, Washington, Boston, Chicago, 

St. Louis, Cleveland, San Francisco, Houston, 

Pittsburgh. 


THE BALDWIN 
GROUP 
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the number of trial values of the re- 
duced velocity. The intersection of 
the curves indicating the critical con- 
ditions is, in general, more definitely 
established by the coefficient method 
than by other methods. The method 
may be easily extended to systems 
with more than three degrees of free- 
dom. Journal of the Aeronautical 
Sciences, April, 1945, pages 164-168, 
6 illus. 

Measurement of 
Loads in Flight. C. J. Buzzetti and 
W. L. Howland. This paper de- 
scribes some of the work done at 
Lockheed Aircraft Corporation in the 
technique of making stress measure- 
ments in flight, with particular refer- 
ence to the measurement of maneu- 
yering stress, which is defined as that 
increment in stress whicl is caused by, 
or entirely dependent upon, the ma- 
neuver being made. Wire resistance- 
type strain gages were used to meas- 
ure boom and_ fuselage bending 
moments, wing stresses, stabilizer 
stresses, accelerations, control forces, 
control-surface hinge moments, and 
surface positions during the tests to 
ascertain maneuvering loads. The 
instruments used in tests conducted 
ina P-38 and a Constellation are de- 
scribed, as well as the methods fol- 
lowed in the tests. Among the 
stresses Measured in a series of roll 
tests of the P-38 were stresses in four 
members of the right engine mount 
and support bay; shear stresses in the 
rear shear beam and in the upper sur- 
face of the wing near the main beam 
(outboard nacelle); spanwise bending 
stresses in the upper surface of the 
wing at the main beam, just outboard 
of the nacelle; pilot effort in terms of 
aileron control-wheel moment; verti- 
cal (normal to the spanwise axis) 
accelerations at each engine mount 
and at the nose of the airplane. 

Details are also given about meas- 
urements made during pull-outs to 
determine what the maneuvering in- 
crement of tail load on a P-38 would 
be during a pull-out from a dive. 
It is concluded that, in general, the 
Maneuvering loads resulting from 
sudden control surface deflections 
show that they are as much or more a 
function of the rate of applications 
of control force as of the air speed. 
Maneuvering tail loads obtained in 
fight on both the P-38 and the Con- 
stellation show that during sudden 
pull-ups the loads produced are small 
as compared to those used in design. 
Journal of the Aeronautical Sciences, 
April, 1945, pages 195-202, 11 illus. 

Stress Analysis of Nondevelopable 
Semimonocoque Structures Consid- 
ered as Beams of Variable Section. 
leon Beskin. The purpose of this 
paper is to present a rational, al- 
though approximate, method of anal- 
ysis of structures constituted by a 
shell of elongated shape, reinforced by 
frames. 


Maneuvering 


Conventionally, beam formulas are 
applied to such shells and define axial 
stresses. Shearing stresses are com- 
puted, either applying shear distribu- 
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tion formulas for beams—in which 
case, the shearing forces and 
torques are corrected by the so-called 
“shearing components of the axial 
forces’’—or, more accurately, con- 
sidering shear forces as equal to the 
variations of axial loads between con- 
secutive sections, summed along the 
circumference of the shell. Shear 
centers are determined in the same 
manner as in cylinders. Stress dis- 
tributions obtained in that manner do 
not fulfill the conditions of equilib- 
rium and the conditions of compatibil- 
ity of deformation. 

In the case of elongated closed shells 
with a small taper, the errors intro- 
duced by these approximate methods 
can be neglected for practical pur- 
poses, although the equilibrium of 
frames, resulting from the shear dis- 
tribution, may prove unsatisfactory. 
When the taper of a shell is large, this 
taper being roughly defined as the 
difference of average cross dimensions 
at two sections, divided by their 
distance, and especially when open 
shells are considered, the error may be 
as high as 100 per cent. Such large 
errors generally result from incorrect 
distributions in torsion bending which 
are not in equilibrium with the applied 
loads. 

In view of the inaccurate results 
obtained by conventional methods, 
the writer offers a revised method in 
which the influence of shear, of the 
local distribution of loads, and of the 
flexibility of the frames are disre- 
garded. For that reason the method 
is considered as approximate. In 
many cases, however, the results are 
not less accurate than for cylindric 
shells, for which the above-mentioned 
effects exist, with the exception of the 
influence of shear, which does not af- 
fect normal stresses at great distance 
of points of load application. 

When the differences between a 
cylindric shell and a _noncylindric 
elongated shell are examined, they 
can be reduced to three main factors: 
the taper, defined as indicated above; 
the twist, i.e., the effect of the non- 
similar shape of consecutive cross sec- 
tions; and the curvature of the shell 
in the direction of its great dimen- 
sion. 

The effect of the taper has been in- 
vestigated, in relationship with the 
equilibrium of developable surfaces, 
in a previous paper by the writer, 
and its physical significance is not ex- 
amined in this paper. The effect of 
the curvature is disregarded, because 
it is assumed to be small in the types 
of shells under consideration. Thus, 
the main object of this paper is the 
study of the effect of the twist and of 
the combined effects of twist and 
taper. Journal of the Aeronautical 
Sciences, April, 1945, pages 208-216, 
14 illus. 

Stresses in a Ring Loaded Normal 
toIts Plane. E.R. Walters. General 
equations are developed for the inter- 
nal forces in a closed plane ring or 
frame loaded perpendicular to its 
plane. The equilibrium condition is 
determined in the ordinary manner by 
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minimizing the strain energy with 
respect to bending, torsion, and shear 
at an imaginary cut. Parameters re- 
quired for numerical solution of prob- 
lems may indicate a method similar 
to the ‘column analogy’ for rings 
loaded in their plane. 

Formulas and charts are given in 
an appendix for a circular ring of con- 
stant cross section with a point load 
and reaction distributed as the axial 
stress in a cylinder. The internal 
forces are given immediately by coef- 
ficients read from the charts. Any 
set of point loads may be built up 
by superposition of single loads, and 
the distributed reaction disappears if 
the applied loads are self-equilibrat- 
ing. Journal of the Aeronautical Sct- 
ences, April, 1945, pages 235-240, 
4 illus. 

Rings for Two-Decked Fuselages. 
Leon Beskin. A method of analysis 
is presented for frames of a two-decked 
airplane, or more generally, for doubly 
connected symmetric frames. The 
method avoids the solution of simul- 
taneous equations for the determina- 
tion of the redundant unknowns, the 
latter being chosen in such manner 
that they are given independently of 
one another by relatively simple ex- 
pressions. Aircraft Engineering, Feb- 
ruary, 1945, pages 39, 40, 50, 7 illus. 

An X-Ray Diffraction Study of the 
Fatigue in Metals at High Stresses. 
Arthur G. Barkow. A report is 
made of an X-ray diffraction study of 
the fatigues occurring in aluminum- 
alloy machine parts subjected to high 
stresses. The materials and appara- 
tus used are described. Fourteen 
specimens of 14ST aluminum alloy 
were studied at various cycles and 
stresses. The results of six of these 
studies are discussed in detail and 
photographs of the diffraction pat- 
terns are shown. The results of the 
investigation are summarized. Jour- 
nal of Applied Physics, February, 
1945, pages 111-120, 7 illus. 

Redundant Pin-Jointed Frames, 
H. E. Vincent. A method is pre- 
sented for use in the solving of any 
redundant frame problem under any 
conditions of loading. ~Five tables 
are provided and explained. It is 
shown that they are adapted to the 
particular needs of any problem and 
should enable an accurate solution 
to be obtained without difficulty. 
Aircraft Engineering, January, 1945, 
pages 14, 15, 1 illus. 

Analyzing the Strength of Curved 
Beams. Part II. O. A. Carnahan. 
The second and concluding part of an 
article on the analysis of stresses in 
curved beams. The writer explains 
how previously derived equations for 
tangential, radial, shearing, and com- 
bined stresses may be applied to the 
design of a curved beam member. 
Machine Design, March, 1945, pages 
147-149, 5 illus. 

A Suggested New Parameter for 
Fatigue Strength Analysis. Victor 
Seliger. The writer suggests a new 
parameter for use in the presentation 
of fatigue-strength properties and in 
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What's this—a steel company talk- 
ing about fast template-making? 
Yes, because Armco Galvanized 
Parntcrip sheets “grew up” and 
kept pace with revolutionary 
changes in template work. Aircraft 
manufacturers know from experi- 
ence that PAInTcRIP does a top- 
notch job; master patterns stay in 
good condition indefinitely. 
Template-work goes fast because 
Paintcrip’s Bonderized surface 
takes and holds paint. But more 
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than this, there is no chance of error 
in copying because scribed lines 
don’t smudge. Paint does not peel 
or flake. And this special-purpose 
steel is smooth, flat and easy to 
work. Extra wide sheets can be ob- 
tained for large patterns. 

If you are making templates or 
other war products that require the 


protection of zinc plus paint, write 
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us. We'd like to tell you more about 
this original mill-Bonderized galv- 
anized sheet steel, The American 
Rolling Mill Company, 241 Curtis 
Street, Middletown, Ohio. 


THE AMERICAN ROLLING MILL COMPANY 
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the analytic development of fatigue- 
strength theory. Its advantages and 
ossible limitations are discussed in 
the light of presently available data. 
The need for more developments such 
as this is emphasized. In an ap- 
pendix a short discussion is given 
of the concept of the effective stress- 
concentration factor in fatigue. 
ASTM Bulletin, January, 1945, pages 
29-32, 7 illus. 

The Failure of Struts. A. N. 
Kinkead. This is a theoretic exami- 
nation of the subject, with reference 
to various materials and sections. 
It is noted that in structural design 
engineers are very often faced with the 
problem of a strut of some particular 
constant cross section with partially 
fixed or free pin-jointed end condi- 
tions and in which the line of action of 
the applied load does not coincide 
with the neutral axis of the strut 
Reference is made to several approxi- 
mate formulas that may be used in 
the analytic determination of the 
crippling load. It is stated that the 
most common formula in every day 
use for pin-jointed end conditions 
is the Modified Euler Theory for Ec- 
centric Loading, but this formula is 
difficult to use. The need in design 
work today for a formula that will 
give the crippling load directly for 
such cases led to the evolution by the 
writer of a formula, the proof of 
which is given. Aircraft Engineering, 
January, 1945, pages 3-7, 20, 6 
illus. 


Superchargers 


Cooling Hood for Turbosuper- 
charger. Particulars are given about 
a cooling hood for a_ turbosuper- 
charger developed by an _ engineer 
of the Consolidated Vultee Aircraft 
Corporation. This hood functions 
primarily as a cooling unit for the 
turbine section and is stated to im- 
prove the performance of the engine 
and airplane. The hood provides a 
cooling cap of the radiation type on 
the under side of the turbine wheel. 
It also provides a duct that connects 
the exhaust gases from the buckets or 
vanes of the turbine wheel to the open 
air so as to create a jet, thus eliminat- 
ing exhaust drag and increasing the 
speed of the airplane. Automotive 
and Aviation Industries, March 1, 
1945, page 37, 1 illus. 


Testing 


Parts Fixed by Buyer to Avoid As- 
sembly Delays. Charles A. Shat- 
tuck. This article describes how the 
Chance Vought Aircraft Division of 
United Aircraft Corporation tests and 
tepairs hydraulic units and Govern- 
ment-furnished equipment in order to 
minimize delays and returns to sup- 
pliers. Testing and repair work is 
carried out in a laboratory especially 
established for the purpose.  Illus- 
trations show testing and repair opera- 
lions and equipment. Wings, March, 
1945, pages 1455-1457, 8 illus. 


PERIODICALS 


103 


A Fairchild K-25 automatic camera, mounted in a special bracket fixed to the jack pad and 
the bomb-shackle-sway brace, enables fighter airplanes engaged in air-and-ground coordina- 


tion operations to photograph their own strikes. 


The camera is operated by a push-button 


control from the cockpit and exposes 50 4- by 5-in. negatives in approximately 21 sec. 


Tools and Equipment 


High-Speed Band Sawing. H. J. 
Chamberland. The construction, op- 
eration, applications, and advantages 
of mechanized contour-sawing equip- 
ment with speed ranges of from 1,500 
to 10,000 ft. per min. are described. 
Recommendations are made regard- 
ing the techniques and best veloci- 
ties for using these machines when 
sawing different types of materials. 
Two tables supplement the text, 
one lists saw velocities and pitches 
for various steels and cast irons; the 
other, woods, plywoods, alloys, and 
miscellaneous materials. Aero Digest, 
March 1, 1945, pages 114, 116, 118, 
5 illus. 


Training 
Aviation: Its Place in Tomorrow’s 
Curriculum. Ray Evans, Jr., and 


Eleanor M. Johnson. Aviation educa- 
tion in the junior and senior high 
schools is discussed. It is statéd that 
the wartime importance of preflight 
aeronautics and the consequent stress 
placed thereon are not criteria for 
determining the place of aviation 
education in tomorrow’s curriculum. 
The potential values of aviation 
education in American schools are 
considered. Hducation, March, 1945, 
pages 442-444, 


Welding 


Summary of Observations of Crack- 
ing in Spot Welds in Alclad 24S-T. 
Robert A. Wyant. This is a sum- 
mary of information about cracking 
in spot welds in Alclad 248-T which 


has been obtained through aircraft 
spot-welding research conducted at 
the Rensselaer Polytechnic Institute. 
Sections are devoted to: the cause of 
cracks, the conditions for cracking, 
the detection of cracks, the effects of 
cracks in spot welds, how to avoid 
cracks, and the susceptibility of other 
alloys to cracking. The Welding 
Journal, March, 1945, pages 183-s- 
185-s. 


Shear Strength of Copper Brazed 
Joints. N. L. King. The results 
of shear tests on copper-brazed joints 
are tabulated and discussed. The 
investigation was conducted by Con- 
solidated Vultee Aircraft Corporation 
to determine whether or not the degree 
of surface finish of the brazing inter- 
faces has any influence on the result- 
ing joint. Descriptions are given 
of the specimens tested and the 
methods followed. The Iron Age, 
March 8, 1945, page 71, 1 illus. 


Gas-Shielded Arc Welding. Recent 
developments in the atomic-hydro- 
gen, argon-shielded, and _helium- 
shielded processes for welding stain- 
less steel and light alloys are surveyed. 
Details are given regarding the tech- 
niques and equipment used in these 
processes and the materials for which 
each is particularly adapted. Their 
advantages and limitations, applica- 
tions to aircraft, comparison with oxy- 
acetylene welding, and costs are con- 
sidered. Aircraft Production, March, 
1945, pages 122-125. 


Spot Weld Characteristics of Heavy 
Gages of 24ST Alclad Aluminum Al- 
loy. M.L.Ochieano. The investiga- 
tion reported was conducted by Lock- 
heed Aircraft Corporation for the 
purpose of determining the character- 
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Cannon “AN” Connectors are built 
strictly to Spec. You can depend on it. 


Interchangeability is easy and fast. Replacements fit con- 
nector assemblies without adjustment while in service. 

And you can depend on their performance, too. You are 
sure that every Cannon Connector will carry its rated cur- 
rent with an absolute minimum of voltage drop. 


Cannon Connectors are made especially to meet flying 
conditions. They maintain perfect contacts even under ex- 
treme engine vibration. They stand up under exposure to all 


The Cannon Electric Type 
“AN” Bulletin—Fifth Edition 
—is now ready—98 pages of 
latest information on Army- 
Navy Spec. Connectors and ac- 
cessory fittings. If your “AN” 
Bulletin is earlier than the 
Fourth Edition, send for the 
latest number. Address Dept. 
A-105, Cannon Electric Devel- 
opment Co., 3209 Humboldt 
St., Los Angeles 31, California. 


> 


> 
4 


kinds of weather and atmospheric condi- 
tions— extreme temperatures, sand and 
dust, and tropical humidity. 

Use Cannon Plugs in your 
electric circuits and be sure 
the connectors will measure 
up to your own highest 
standards at moderate prices. 


Cannon Electric Development Co., Los Angeles 31, 
California 


Canadian Factory and Engineering Office: 
Cannon Electric Company, Limited, Toronto 


Representatives in Principal Cities — Consult Your Local ‘Phone Book 
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istics of spot welds made on a double- 
impulse d.c. welder developed by the 
company. Tests were conducted to 
determine shear and tension strengths 
and consistency on 0.091, 0.102, and 
0.125 24ST Alclad. The program was 
expanded to include 0.156 24ST Al- 
clad. Tests were conducted on shea) 
strength specimens only. The test 
procedure is described and the results 
of the investigation are summarized 


and discussed. The conclusions 
reached are listed and certain recom- 
mendations are appended. The 


Welding Journal, March, 1945, pages 
157-s—166-s, 24 illus. 

Uniform Welding Procedure. The 
value of a procedure-control system of 
welding is indicated, and various fae- 
tors in the installation and operation 
of such a system are discussed. Sa- 
lient points that are taken into con- 
sideration include proper training of 
the individual operator; determina- 
tion of welding requirements for 
specific jobs; inspection routines; 
designing and building of proper weld- 
ing jigs; selection of the most eff- 
cient type of welding machine. Three 
types of welds ordinarily used in fab- 
rication plants and welding shops are 
described, the forehand ripple weld, 
the backhand weld, and the ‘“‘scale” 
weld. In differentiating between a.c. 
and d.ec. types of welding machines, 
certain advantages attributed to the 
a.c. welder are cited. Aero Dvigest, 
March 15, 1945, pages 98, 196, 199, 
3 illus. 

Brazing Speeds Aircraft Construc- 
tion. A brief article discusses appli- 
cations of brazing in the assembly of 
airplane parts. A table gives some of 
the most important applications of 
brazing in airplane construction, to- 
gether with data describing some of 
the details of the particular jobs. 
The Iron Age, March 15, 1945, pages 
66-68, 9 illus. 


Miscellaneous 


Annual Statistical Issue. In the 
current issue sections are allotted to 
data on the cost of global warfare, 
general industrial and lend-lease sta- 
tistics, statistical data about the auto- 
motive and aviation industries, and 
specifications. The aviation section 
includes figures on aircraft accept- 
ances, airplane weights, airplane and 
engine production, exports, air-line 
operations, airports, and other sub- 
jects. Tables give the specifications 
of military aircraft; aircraft engines; 
gasoline, Diesel and heavy-oil engines; 
and small gasoline power units. Awo- 
motive and Aviation Industries, March 
15, 1945, pages 33-84. 

Aircraft Designation Systems. An 
explanation is given of the aircraft 
designation systems of three coun- 
tries, the United States, Great Britain, 
and Germany. The significance of 
numerical and alphabetic symbols in- 
dicating changes in design or equlp- 
ment is outlined and examples are 
noted. The Aeroplane, February 16, 
1945, page 199, 2 illus. 

(Continued on page 161 
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» auto- Heli-Coil Screw Thread Inserts are helical cross-sectional area—weigh one-fifth as much 


phere: coils of stainless steel or phosphor bronze as solid bushings of the same inside diameter. 
sccept- wire. They protect tapped threads in light- Used mainly in Army, Navy and commercial 
vt ine metals, plastics and other materials with rela- transport aircraft engines and accessories 
r sub- tively low tensile strength, against abrasion, today, their post-war usefulness is unlimited. 


cations stripping, seizing and galling. 


ngines, 


Write today for your copies of latest, 
a They are installed much faster than solid detailed engineering literature. 
March bushings— occupy less than half as much 
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Every time a Boeing Superfortress Barco Flexible Joints (winterized that ¢ 


goes aloft and comes back again for service conditions) protect the sure ti 
to earth, Barco Products bear a oxygen rebreather system vital to emerge 
heavy responsibility for the safety stratosphere flying. Long-established gine 
of craftand crew. Barco Brake Line superiority of design and manu- sat 
Assemblies give flexibility essential facture has made Barco Joints the haviga 
in hydraulic lines of brake and re-_ choice for leading types of both called 


tracting mechanism. In addition, military and commercial aircraft. of the 
hotes 
Write us about our 3,000-pound pressure Swivel i 


Joint for aircraft cylinders and other applications. 


4 
joint t : a 
FLEXIBLE JOI NTS ta 
rotary motic nd princiy 
Manufacturing Company, Not Inc., Aircraft Products _ responsive Pace | x 
Division, 1826 Winsemac Avenue, Chicago 40, Winois 
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ECTION” 


Army Air Forces 


Second Report of the Commanding 
General of the Army Air Forces to the 


Secretary of War. In this summary 
of the activities of the Army Air 
Forces as submitted to the Secretary 
of War and to the American people, 
General Arnold reviews the progress of 
aerial combat in the principal theaters 
of operaticn and gives briefly a report of 
the advance in research, development, 
and warfare. 

It is a narrative that endeavors to ex- 
plain, through illustrative or typical 
activities, the course of the war as af- 
fected by aircraft, to evaluate what has 
been achieved, and to outline the role 
played by the A.A.F. in cooperation 
with other forces. 

In conclusion, the lessons that the war 
has taught regarding air power and our 
national security are outlined. The re- 
port is well illustrated, showing the dev- 
astating effect of bombings of many 
kinds of targets. Charts and tables 
give statistics concerning the operations 
of the A.A.F. War Department Bureau 
of Public Relations, Washington, D.C., 
February, 1945. 

Celestial’s Future. Three con- 
nected articles refer to the study and 
practical application of the principles 
of celestial navigation. The first 
article titled ‘The Sky’s the Limit,’’ by 
Walter S. Houston, gives a brief review 
of the older methods of celestial naviga- 
tion and discusses the new methods, in- 
struments, and processes that have been 
developed to make the work of the navi- 

tor easier and more accurate. It out- 

the advantages and disadvantages 
of conventional methods of celestial 
navigation by comparison with the 
newer methods. Although the merits 
of the new methods and new instru- 
ments are acknowledged, the writer holds 
that conventional navigation is almost 
sure to remain as one of the few reliable 
emergency measures. 

The article titled ‘Revolution in 
Celestial,” by Lt. Elmer S. Bendiner, 
describes one of the new methods of 
navigation with the aid of an instrument 
alled the Astro-Bine. The development 
of the instfument is traced, with brief 
notes about Lt. John Charles Cable, 
who is credited with its development, 
ind about Frederick Hayes Hagner, 
inventor of earlier instruments for aerial 
navigation with whom Lieutenant Cable 
ad worked. The construction and 
principles of operation of the Astro-Bine 
are explained. 

Lt. Lew H. Morse, in the third article 
titled “Terse Tables,” discusses short 


Government 
Publications 


cuts in celestial computations and 
methods for checking them to prevent 
errors. The principles are illustrated by 
examples with their mathematical proofs. 
Log of Navigation, February, 1945. 

The Snellius Expedition in the 
Eastern Part of the Netherlands East 
Indies, 1929-30 constitutes Report 
No. 788 of Volume III Meteorological 
Observations, 1936, published in the 
Netherlands and reprinted for the use 
of the Army Air Forces. It contains a 
report of the observations recorded 
during the voyages around the islands 
of the Netherlands East Indies in the 
period from about July 26, 1929, to 
November 12, 1930, made by the Nether- 
lands ship H.M.S. “Willebrord Snellius’’ 
under the leadership of P. M. Van Riel, 
Director of the Amsterdam Branch 
Office of the Royal Netherlands Meteoro- 
logical Institute. The text explains 
the procedure followed and the instru- 
ments and other methods of observa- 
tion used and gives comments about the 
meteorologic conditions encountered. 
The data recorded include air pressure, 
air temperature, sea-water temperature, 
humidity, wind, state of the sea, rainfall, 
clouds, and optical phenomena. Sepa- 
rate chapters are given to each of these 
subjects, giving detailed comments and 
tables. Tables are grouped at the back 
of the book giving the hourly and daily 
figures = resenting the observations 
taken. Weather Division, Headquarters 
Army Air Forces, July, 1944. 

Weather Factory. Lt. Loyd G. 
Starret. The regions of the earth 
where storms originate are likened to 
“weather factories.”” Thewriter explains 
how wind currents and moisture accumu- 
late and move over the surface of the 
earth in such a way as to bring changes 
in the weather. Certain of these 
“weather factories” are named, and the 
effects contributed by them are briefly 
explained. It is stated that bad weather 
depends on conditions that may be 
likened to two industrial processes: 
first, the procurement of raw materials; 
second, the manufacture of finished 
goods. Raw material is moist air and 
the manufacturing process is lifting the 
air. The finished product becomes a 
thunderstorm, rain, snow, or fog. Log 
of Navigation, March, 1945. 


Civil Aeronautics 
Administration 
Airport Management. This book- 
let is the first of a series to be pub- 


lished by the Civil Aeronautics Ad- 
ministration concerning airport man- 


107 


agement, operation, and maintenance. 
It is intended to aid airport owners and 
operators in establishing more efficient 
methods and to assist in placing this 
important part of the aeronautical in- 
dustry, and new activity of municipal 
government, on a sound economic basis. 
Some of the material used in compiling 
the booklet was taken from a recent 
survey of operation methods employed 
at leading airports in various parts of the 
country. The booklet deals primarily 
with the municipal airport because most 
of the leading airports are owned and 
operated by municipalities; however, 
the information and the recommenda- 
tions also apply to private airports. 
The sections are as follows: Operating 
the Airport as a Public Institution; 
Airport Management; Financing Mu- 
nicipal Airports; Airport Revenue Pro- 
ducing Facilities; General Airport In- 
formation. 

The booklet contains a directory of 
Civil Aeronautics Administration re- 
gional offices and two appendixes, one 
giving the details of an airport account- 
ing system and the other an analysis of 
operating charges. Civil Aeronautics 
Administration, Information and Statis- 
tics Section. For sale by the Superin- 
tendent of Documents, Washington, 
D.C., $0.10. 

Directory of Airport Managers. 
This booklet gives the names and loca- 
tions of airports in the United States 
and the names of their managers, ar- 
ranged alphabetically by states. The 
listings are correct to November 1, 1944. 
Subsequent changes will be included in a 
future edition. Civil Aeronautics Ad- 
ministration, Information and Statistics 
Section. 


Department of Agriculture 


Seven additional reports have been 
made available in the series issued in 
cooperation with the Army-Navy- 
Civil Committee on Aircraft De- 
sign Criteria, under the supervision 
of the Aeronautical Board and in 
cooperation with the University of 
Wisconsin. They are as follows: 

Supplement to Design of Plywood 
Webs in Box Beams: Buckling and 
Ultimate Strength of Shear Webs of 
Box Beams Having Plywood Face 
Grain Direction Parallel or Perpen- 
dicular to the Axis of the Beams, No. 
1318-D. This report is the fifth of a 
series pertaining to the design of ply- 
wood webs in shear for box and I-beams 
in aircraft. The beams discussed in this 
report were constructed and tested to 


| 
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determine whether or not box and I- 
beams with horizontal and vertical 
grain plywood webs could be designed 
using design criteria previously derived 
for beams with 45° grain plywood webs. 
These beams were all designed to fail 
by shear in the webs. The stresses in the 
compression and tension flanges and in 
shear in the glue lines joining the 
flanges and webs were not critical at 
beam failure. 

Supplement to Design of Plywood 
Webs in Box Beams: The Effect of 
Repeated Buckling on the Ultimate 
Strengths of Box Beams with Shear 
Webs in the Inelastic Buckle Range, 
No. 1318-E. This report is the sixth of 
a series pertaining to the design of ply- 
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shear for box and I- 
beams in aircraft. The beams discussed 
in this report were constructed and 
tested to determine whether or not rep- 
etitions of the buckling stress adversely 
affect the strengths of beams with webs 
that might buckle inelastically. Two- 
thirds of the design ultimate for the 
webs was chosen for the maximum re- 
peated load to correspond with the as- 
sumed factor of safety of 1.5. Thus, 
field conditions were simulated in these 
tests by loading the beams repeatedly 
to about two-thirds of the design ulti- 
mate before loading to failure. 

Effects of Certain Defects and 
Stress-Concentrating Factors on the 
Strength of Tension Flanges of Box 


wood webs in 


A thoroughly dependable motor 


is the first step in meeting the 


high standards of performance 
that will be demanded of tomor- 
row’s products. Backed by 30 
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special applications, Lamb Elec- 
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Beams, No. 1513. This report em- 
bodies a series of tests arranged to 
allow the study of effects of bolt holes. 
various shapes of load blocks, sloping 
grain, pre-existing compression failures, 
and of compression failures induced by 
inverted loading on the tension flanges 
of box or similar built-up beams of wood 
and plywood. 


Survey of Strength and Related 
Properties of Yellow Poplar, No. 1516, 
The purpose of this study is to re. 
view the strength and related proper- 
ties of yellow poplar, particularly as af- 
fected by color and stain, and to com- 
pare yellow poplar recently produced for 


- use in airplane construction with that 


previously tested and with spruce, 
Tests were made on specimens from 96 
boards obtained from seven mills in the 
southern Appalachian district and repre- 
senting the range of stain and coloration 
found in stock at those mills. Eleven 
stain and color groups of sapwood and 
heartwood were recognized. The tests 
included were statie bending, toughness, 
compression parallel to grain, compres- 
sion perpendicular to grain, hardness, 
shear parallel to grain, cleavage, and 
tension perpendicular to grain. 

Gluing with Low-Temperature-Set- 
ting Phenol, Resorcinol, and Mel- 
amine Glues, No. 1531. Low-tem- 
perature-setting phenol, melamine, 
and resorcinol glues, as distinguished 
from cold-setting urea-resin and casein 
glues, usually require higher than nor- 
mal room temperatures for curing. It is 
important to know the time and tem- 
perature conditions under which joints 
of acceptable quality can be made with 
these glues. To obtain information 
about curing characteristics of certain 
commercial low-temperature glues, ply- 
wood was made with them by pressing 
at several temperatures for various 
lengths of time, and the strength of the 
joints so made was ascertained by shear 
tests. The joints inereased in strength 
with increased temperature and time of 
heating until the glue became sufficiently 
cured to develop the full strength of the 
wood. Differences between glues in 
rate of development of joint strength 
were taken as indicative of diverse 
curing characteristics. 

Bleed-Through of Glue in Aircraft 
Plywood, No. 1541. Glue deposits 
on the surfaces of plywood panels which 
result from the penetration of glue from 
the joints during hot-pressing are com- 
monly designated as “bleed through.” 
Such surface glue deposits are rather 
common on thin aircraft plywood, partie- 
ularly on plywood with thin mahogany, 
khaya, or yellow-birch face plies. The 
frequency of requests for information 
about aircraft plywood showing bleed- 
through indicated a need for a general 
investigation of the problem and re- 
sulted in the studies described in this 
report. The specific problems invest- 
gated were as follows: (1) the factors 
contributing to the development ol 
bleed-through; (2) the secondary gluing 
of plywood showing various amounts of 
bleed-through; and (3) the quality of 
primary glue bonds in plywood showing 
various amounts of bleed-through. 
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Reflex Torque Control by 
sight, sound and feel—auto- 
matically fast, involuntarily 
accurate. 


Set to desired torque in a 
few seconds—no further ad- 
justments. 


No wearing or moving parts 
in measuring element—no 
gears, levers, glass dials or 
fragile mechanisms. 


Permanently Accurate Torque 
Wrenches—with automatical- 


Write for Bulletin No. S.W-1 
31 Capacities—ranges from 0-8 inch ounces to 0-7200 inch pounds. 
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WESTON 


FREQUENCY COMPENSATED 


INSTRUMENTS 


This is another WESTON contribu- 
tion born of war's needs, wherein the growing 
use of equipment operating in the higher 
power frequency range necessitated instru- 
ments of broad flexibility plus the rugged 
dependability which moving iron vane and 
dynamometer instruments provide. 

And throughout industry today, the grow- 
ing use of power frequencies above 60 cycles, 
with the smaller transformers, higher speed 
motors, simpler rectifier filter systems, makes 
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ACCURACY IN RUGGED MOVING IRON 
VANE AND DYNAMOMETER INSTRUMENTS 


the use of these instruments essential for their 
dependable indications and for their economy 
as well. 

Weston is furnishing these instruments as 
ammeters, voltmeters, and wattmeters, in both 
portable and switchboard types; flat compen- 
sated up to 1000... 2000... . 3000 cycles for 
general laboratory use, as well as for specific 
application to electronic and power apparatus. 
Weston Electrical Instrument Corporation, 
616 Frelinghuysen Avenue, Newark 5, N. J. 


Weston 


ALBANY: ATLANTA- BOSTON: BUFFALO: CHICAGO: CINCINNATI- CLEVELAND: DALLAS: DENVER: DETROIT : JACKSONVILLE: KNOXVILLE-LOS ANGELES- MERIDEN 
| MINNEAPOLIS: NEWARK:-NEW ORLEANS-NEW YORK- PHILADELPHIA- PHOENIX: PITTSBURGH-ROCHESTER-SAN FRANCISCO- SEATTLE: ST. LOUIS- SYRACUSE 
In Canada, Northern Electric Co., Ltd., Powerlite Devices, Ltd. 
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Breaking Radius of Discolored 
Wood in Aircraft Veneers, Forest 
Pathology Special Release No. 22. 
The breaking radii of variously dis- 
colored veneers of six different hard- 
wood species were small enough, for 
most of the discolorations, to indicate 
that such veneers can be used success- 
fully on members having curved surfaces. 
When expressed in terms of the mini- 
mum radius of curvature attained with- 
out fracturing, the breaking radius in 
nearly all cases was small enough to be 
amply covered by a minimum factor of 
safety of 3, as suggested in ANC-19, 
Wood Aircraft Inspection and Fabrica- 
tion. The only definite exception was 
veneer discolored by decay fungi. Some 
uncertainty as to suitability for sharply 
curved surfaces was indicated, however, 
for mineral streaks in yellow birch, for 
the dark reddish-purple variety of 
mineral stain in yellow poplar, and for 
gum streaks in mahogany and khaya. 
Department of Agriculture, Forest Service, 
Forest Products Laboratory, Madison, 
Wis. 


The Library of Congress 


Renegotiation of War Contracts: 
A Selected List of References. This 
bibliography brings together a selec- 
ted list of published matter dealing 
with renegotiation of war contracts. It 
incorporates a total of 176 references. 
The Library of Congress, General Refer- 
ence and Bibliography Division, Wash- 
ington, D.C., August, 1944. 


National Advisory Committee 
for Aeronautics 


The Minimum Energy Loss Pro- 
peller. N. Poliakhov. Report No. 
455 of the Central Aero-Hydrody- 
namical Institute, Moscow, 1939. 
Various cases are presented of the solu- 
tion of the problem of the most efficient 
propeller. More general cases were con- 
sidered than the one by Betz in 1919— 
namely, that of a propeller under a 
limiting light load. The problem is 
solved directly and also with the aid of 
the Ritz method, which became readily 
applicable after the writer proposed a 
method for the solution of the propeller 
problem, in general, with the aid of trig- 
onometric series. The design of a 
propeller with the aid of this method is 
given, and an analysis is made of the 
effect of the fuselage and of the viscosity 
coefficient on the character of the solu- 
tion of the variational problem. Tech- 
= Memorandum No. 1067, March, 

45, 

The Friction of Piston Rings. Hans 
W. Tischbein. Translation of ‘“Reibung 
an Kolbenringen,” Kraftstoff, December, 
1939, January, February, and March, 
1940. The coefficient of friction between 
a piston ring and cylinder liner was 
measured in relation to gliding accelera- 
tion, pressure, temperature, quantity of 
oil, and quality of oil. Comparing 
former lubrication-technical tests, con- 
clusions are drawn as to the state of fric- 
tion. The coefficients of friction as 


Photograph Courtesy Eastman Kodak Company 
Transparent Tenite tubing is used as stor- 
age containers for aviation tool blue prints. 
The prints are clearly visible through the 
plastic. 


figured out according to the hydrody- 
namic theory were compared with those 
measured by tests. Special tests were 
made on “oiliness.”” The highest per- 
missible pressure was measured. The 
ratio of pressure is discussed. N.A.C.A. 
T.M. No. 1069, March, 1945. 

New Method of Determining the 
Polar Curve of an Airplane in Flight. 
B. N. Yegorov. Report No. 418 of 
the Central Aero-Hydrodynamical In- 
stitute, Moscow, 1939. A fundamental 
defect of existing methods for the deter- 
mination of the polar of an airplane in 
flight is the impossibility of obtaining 
the thrust or the resistance of the pro- 
peller for any type airplane with any 
type engine. The new method is based 
on the premise that for zero propeller 
thrust the mean angle of attack of the 
blade is approximately the aerodynamic 
chord of the profile section. This angle 
was determined from flight tests. Know- 
ing the mean angle of the blade setting, 
the angle of attack of the propeller 
blade at zero thrust can be found and 
the propeller speed in gliding can be ob- 
tained. The experimental check of the 
new method carried out on several air- 
planes gave positive results. The basic 
assumptions for the construction of the 
polars and the method of analyzing the 
flight data are given. N.A.C.A. T.M. 
No. 1076, March, 1945. 


Navy Department 


Physics for Aviation. This book 
is one of the ‘Flight Preparation Train- 
ing Series.” It tells what knowledge of 
physics is required by students entering 
aviation. The subject is discussed in 
easy-to-understand language, and prob- 
lems with their answers are included. 
Aviation Training Division, Office of the 
Chief of Naval Operations. 


U.S. Coast and Geodetic Survey 


Elements of Map Projection with 
Applications to Map and Chart Con- 


struction. Charles H. Deetz and 
Oscar S. Adams. The aim of this 
publication is to present in simple form 
some of the ideas that constitute the 
foundation of the subject of map pro- 
jections. It is divided into two parts: 
the first treats the theoretic side in a 
form that is as simple as possible; the 
second part takes up the subject of the 
practical construction of some of the 
most important projections, the pur- 
pose being to give such detailed instruc- 
tions as are necessary to present the 
matter in a clear and simple manner. 
This fifth edition contains a new plate 
showing the outline of the United States 
in which the Lambert projection is 
superimposed on the Mercator projec- 
tion on a scale sufficiently large to illus- 
trate the differences in their properties 
and resulting delineation. Figures illus- 
trating the nature of the Mercator pro- 
jection as compared with the perspective 
projection upon the tangent cylinder 
have also been added with explanatory 
text. A new equal-area projection of 
the hemispheres is included, as well as a 
demonstration of the property of iso- 
périmetric curves which is inherent on 
all equal-area projections. Other fea- 
tures, including Tissot’s Indicatrix as 
applied to the sinusoidal projection, are 
illustrated or briefly noted. Special 
Publication No. 68, U.S. Department of 
Commerce, Coast and Geodetic Survey. 
For sale by Superintendent of Docu- 
ments, Washington, D.C., $1.00. 


U. S. Naval Observatory 


Sky Diagrams, 1945. This book- 
let contains a series of circular dia- 
grams showing the principal navi- 
gational objects on an azimuthal 
equidistant projection with center at the 
zenith for different hours of the night 
and for different latitudes. These dia- 
grams are useful in selecting the most 
suitable stars and planets for naviga- 
tion on a given flight and for identifying 
prominent celestial bodies at the time of 
observation. There is a series of dia- 
grams for each month showing the sky 
for six different latitudes at two-hour 
intervals during the night. The dia- 
grams for a given latitude are arranged 
in a row and show the changes in the sky 
during the night. The first regular edi- 
tion of this publication appears in book- 
let form for distribution and, in addi- 
tion, is intended to incorporate the dia- 
grams in the American Air Almanac be- 
ginning with the volumes for 1946. 
Nautical Almanac Office. For sale by 
Superintendent of Documents, Wash- 
ington, D.C., $0.15. 


U.S. Office of Education 


Vocational-Technical Training for 
Industrial Occupations. A report on 
vocational-technical training is made 
by the consulting committee ap- 
pointed by the U.S. Commissioner of 
Education with the cooperation of the 
Federal Security Agency. The advice 
contained in the report is pertinent to 
vocational objectives, vocational out- 


== 
+ 
5 
Se 
4 | AC 


AERONAUTICAL 


A stable high vacuum is essential to the 
production of an electron tube if it is to 
give uniform, predictable performance. But 
there is much more to the process of getting 
@ vacuum than just pumping. 

Molecules of gas are not only present 
within the space inside the tube, and inside 
the metal parts, but also adhere tenaciously 
to all inner surfaces, or are “adsorbed”. 
There is a special Machlett technique for 
dislodging those molecules. During pumping 
both the glass and the metal are brought 
to high temperatures. Cathode and anode 
are heated alternately many times, in order 
to capture molecules that are driven from 
one surface to the other. Most important of 
all, the tube is actually operated at voltages 
far in excess of values generally used in 
the vacuum tube field. All this takes many 
hours, the use of perfected apparatus 
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including Machlett-designed pumps and 
other equipment, and the highest skills of 
laboratory-trained technicians. 

Thus when the tube is finally sealed we 
know the heat of operation cannot free 
enough molecules to affect its performance 
in your hands. This Machlett technique was 
developed for our X-ray tubes, and was in 
part responsible for the Machlett reputation. 
When we began the manufacture of radio 
and industrial oscillators, amplifiers and 
rectifiers, the same methods of capturing the 
molecules were adopted. That is one of 
the many reasons why users of Machlett 
radio and industrial tubes join with medical 
and industrial users of Machlett X-ray tubes 
in praising their reliability and economy. 
It will pay you to buy Machlett tubes. For 
information as to available types, write 
Machlett Laboratories, Inc., Springdale, Conn. 
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EG-50—an X-ray tube with beryllium window for 
radiography of light materia's and thin sections 
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lets, and standards of training for a new 
area of vocational education of less than 
college grade. Conclusions and recom- 
mendations are preceded by a brief sum- 
mary of the report and discussions deal- 
ing with the following: characteristics 
of vocational-technical training; objec- 
tives, procedures, and organization of 
the report; some developments and 
trends affecting vocational-technical 
training; the nature of industry’s need 
for vocational-technical training; pres- 
ent programs and facilities for voca- 
tional-technical training; and planning 
programs for vocational-technical train- 
ing. A bibliography and an index are 
included. Vocational Division Bulletin 
No. 228, Vocational-Technical Training 
Series No. 1. For sale by Superinten- 
dent of Documents, Washington, D.C., 
$0.40. 


War Department 


Principles of Cold Weather Clothing 
and Equipment. The purpose of 
this manual is to insure the proper 
use, care, and maintenance of cold- 
weather clothing and equipment. It 
deals with all important items in these 
categories used in cold climates and in 
themountains. The chapter on clothing 
contains sections dealing with the basic 
principles of keeping warm: body cloth- 
ing, footwear, handwear, and headgear. 
The chapter on equipment is divided 
into sections about equipment for sleep- 
ing, cooking, mountain climbing, skiing, 
and snowshoes, as well as instructions 
for making camp and packing equip- 
ment. War Department Technical Man- 
ual TM 10-275, October, 1944. For sale 
by Superintendent of Documents, Wash- 
ington, D.C., $0.20. 

Operations in Snow and Extremé 
Cold. This Basic Field Manual gives 
instructions for conducting military 
operations under conditions of snow and 
extreme cold, emphasizing the tactical 
and logistic limitations imposed by ad- 
verse climatic conditions and the dif- 
ferences in the special equipment, train- 
ing, and procedures necessary to over- 
come these limitations. Following a 
general discussion of the basic principles 
and the major problems involved, there 
are chapters on rations and their prepa- 
tation, clothing, shelter and heat, snow- 
shoes, skiing, oversnow vehicles, animal 
transport, equipment, special care of 
Weapons and equipment, and _ tactical 
operations. War Department Basic 

tld Manual FM 70-15, November, 
1944. For sale by Superintendent of 
Documents, Washington, D.C., $0.40. 

Jungle Warfare. This Field Man- 
ual is intended to train the soldier to 
adjust himself to life in the jungle, 
to take advantage of those factors 
in the environment which will help him 
to live successfully there,:and to use 
those factors against the enemy. The 
introductory chapter gives information 
about the nature of the jungle and its 
effects on troops and operations. Other 
chapters refer to health, hygiene, sanita- 
tion, jungle service, and jungle opera- 
tions. Appendixes give instructions 
about native plants and the use of the 


jungle machete. War Department Field 
Manual FM 72-20, October, 1944. For 
sale by Superintendent of Documents, 
Washington, D.C., $0.40. 


War Production Board 


Facts for Industry. Series 51-2-3 
gives a report of total production of 
munitions in 1944 and the scheduled 
output for January and February, 
1945. The statistics for production of 
airplanes are divided into the classifica- 
tions of bombers, fighters and naval re- 
connaissance craft, transports, trainers, 
and communication and special-purpose 
planes. The figures show the number, 
air-frame weight, and value. Military 
Division, Bureau of Program and Statis- 
tics, War Production Board, Washington, 


D.C. 


British Air Commission 


The Hawker Tempest V Fighter 
Plane. The second official state- 
ment about the Hawker Tempest 
Mark V gives the following details: 
The wings have a thin, high-speed sec- 
tion with low camber and maximum 
thickness at 37.5 per cent chord. They 
are elliptically shaped in plan view, 
with square-cut tips, having no dihedral 
on the inner portion but dihedral on the 
portion outboard of undercarriage pivot. 
Frise-type ailerons are attached to the 
outer sections. Split trailing-edge flaps 
are mounted between ailerons and fuse- 
lage. Engine mounting and center fuse- 
lage are basically a rectangular, rigidly 
braced structure of steel tubes assembled 
with flat plate fittings and machined 


THE 
MIGHTY 


WAR LOAN 


stampings. The rear fuselage aft of the 
pilot’s cockpit is a monocoque structure 
consisting of a stressed-skin flush riveted 
to oval-shaped frames and longitudinal 
stringers. The forward portion of the 
fuselage is covered with detachable 
metal panels giving a fair line and easy 
access to the cockpit equipment and 
controls. 

The tail unit, a cantilever monoplane 
type with large dorsal fin, has an all- 
metal stressed-skin covered fin and tail 
plane. It has metal-covered elevators 
and fabric-covered rudder. Adjustable 
trimming tabs are mounted in the mov- 
able surfaces. The landing gear is of 
retractable type, hydraulically operated. 
Main wheels retract inwardly into wells 
in the underside of the inner portion of 
wings, and the tail wheel retracts for- 
ward into the fuselage. Doors on the 
underside of the fuselage close over and 
seal the wheel wells of both the main 
undercarriage and tail wheel when re- 
tracted. 

The power plant consists of one Na- 
pier Sabre 11-B 24-cylinder H type, 
liquid-cooled, sleeve-valve engine of 
2,400 hp. A low-velocity duct beneath 
the engine houses the radiator and oil 
cooler, with air intake in the center of 
the assembly. A four-bladed de Havil- 
land constant-speed propeller is fitted. 
The large main fuel tank and oil tank 
are carried in the fuselage forward of the 
pilot. Additional fuel tanks are mounted 
between the main spars of the wing and, 
in some aircraft, in the leading edge of 
the port wing. 

The enclosed cockpit located over the 
wing has a bulletproof windshield and 
armor forward and aft of the pilot. The 
transparent sliding hood of blown shape 
“an be jettisoned by the pilot in an 
emergency. Armament consists of four 
20-mm. cannon in the wings, firing out- 
side the propeller dise. 

The dimensions are: span, 41 ft.; 
length, 33 ft. 8 in.; height, 16 ft. 1 in.; 
wing area, 302 sq.ft. Weight, fully 
loaded, is about 11,500 Ibs., and maxi- 
mum speed is about 435 m.p.h. The 
plane’s tactical radius of action is about 
500 miles; this can be extended by 
auxiliary fuel tanks. The ceiling is 
about 36,000 ft. British Air Commission, 
Washington, D.C. 


British Air Ministry 


The Civil Aviation Communica- 
tions Handbook. This Air Ministry 
pamphlet is limited to radio and 
teleprinter procedure. It gives the es- 
sential information and instructions for 
all kinds of air-land communication and 
is in general agreement with interna- 
tional regulations. A later and more 
complete edition is promised when agree- 
ment is reached concerning international 
rules now under consideration. Air 
Publication 1692, September, 1944; 
British Information Services, New York, 
$0.45. 


British Information Services 


First Blows:  Britain’s Fight 
Against Japan. This illustrated book- 
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HE TEST PILOT'S PASSENGER 


BY PHILLIP ANDREWS 


Editor and Publisher of “Air News” and “Air Tech” tells how delicate flight 


research instruments run aircraft “behavior tests” while the pilot flies. 


Test pilot Chalmers H. Goodlin and Engineer Stuart K. Edleson talk over a motion picture record of a test flight. 


\NE of the keenest scientific com- 

binations of mechanical brains 
and eyes is the flight instrumentation 
equipment designed and built by Bell 
Aircraft’s Flight Research Division. It 
is the kind of equipment which will 
assure safer flying for you in the peace- 
time aviation days to come. 

“The test pilot of a high-perform- 
ance fighter, like the Kingcobra, has 
no room for extra passengers, nor has 
he time to record scores of instrument 
readings himself. But the readings 
must be made—from all parts of the 
plane—and they must be complete 
and right. 

“So Bell engineers developed their 


MEMBER AIRCRAFT WAR PRODUCTION COUNCIL...EAST COAST, ING 


? 


own equipment, smaller than available 
commercial instruments and capable 
of installation in half the time. 

“From take-off to landing, while the 
pilot concentrates on putting the plane 
through her paces 
speed runs, breath-taking power dives 
—these delicate instruments are always 
at work, recording complicated data 
on stress, strain, pressure, temperature 
and all the other things the engineers 
want to know. 

“While all this happens, a movie 
camera is automatically making a con- 
tinuous film record. like the one shown 
in the picture, of all the cockpit panel 
Instruments, 


PACEMAKER OF AVIATION PROGRESS 


© Bell Aircraft Corporation 


{rracobra ( P-39) and Kingcobra ( P-63 
f{iracomet 


“And when the flying is done, the 
record is still there, accurate and com- 
plete, available for the kind of thor- 
ough analysis and study that makes 
for faster production in the factory and 
dependable planes in combat. 

“Bell Aircraft’s emphasis on sci- 
entific research and creative engineer- 
ing has played an important part in 
the tremendous forward strides of 
the aircraft industry since the start 
of the war. And when the day of 
victory comes, count on this pro- 
gressive company to ploneer on 
peacetime aviation horizons.” 


* Buy War Bonds and Speed Victory ® 


NIAGARA FRONTIER DIVISION 
Buffalo and Niagara Falls, N. Y. 

Fichters 

{merica’s First Jet Propelled Plane 
The Bell Helicopter 


ORDNANCE DIVISION 
Burlington, Vt. 


Flexible Gun Mounts and other ordnance materials 


GEORGIA DIVISION 
Marietta, Ga. 
B-29 Bocing Designed Superfortress 
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GOVERNMENT 


let outlines briefly the part Britain 
has played so far in the fight against 
Japan. It is limited almost entirely to 
the contribution of the United Kingdom, 
with only passing reference to the serv- 
ices of other nations of the British 
Empire. One chapter traces what is 
called the Year of Retreat, 1941-1942; 
another deals with the Year of Building, 
1942-1943. Among the services fea- 
tured are those of the aircraft carrier 
H.M.S. “Victorious” and the develop- 
ment of the method of delivering sup- 
lies by parachute, credited to the late 
Major Gen. Orde Wingate. British 
Information Services, New York. 


British Ministry of Avircraft 
Production 


The Interference on a Wing Span- 
ning a Closed Tunnel Arising from the 
Boundary Layers on the Side Walls, 
with Special Reference to the De- 
sign of Two-Dimensional Tunnels. 
J.H. Preston. This investigation forms 
part of a study of the factors that should 
fix the dimensions of a proposed two- 
dimensional tunnel. It is desirable that 
the sectional characteristics of large 
chord wings with flaps should be meas- 
ured with considerable accuracy. At the 
same time it is necessary to restrict 
tunnel dimensions because of considera- 
tions of economy of power and of time 
and cost of model manufacture. The 
height of the tunnel can be fixed from 
considerations of roof and floor inter- 
ference. The width of the tunnel will 
be governed by the effects of the bound- 
ary layers on the side walls. 

These give rise to two effects. First, 
they cause a loss of lift at sections of 
the wing lying within them, giving rise 
to trailing vortices that in turn affect 
the spanwise distribution of lift over 
the whole wing. An approximate and 
elementary theory is developed which is 
in qualitative agreement with experi- 
ment. The interference is appreciable 
for wings of chord greater than half the 
tunnel width. It is suggested that it 
could be effectively removed by increas- 
ing the chord of the endpieces, where 
they enter the boundary layers, in such 
a manner that the product of the chord 
and the velocity in the boundary layer 
at a given distance from the wall re- 
mains constant. The second effect 
arises when there is a large extent of 
laminar flow present on a wing. Inward 
spread of turbulence takes place from 
the walls, and on large chord wings the 
extent of this spread at the trailing 
edge is serious. This, in conjunction 
with considerations of the span of the 
center portion of the wing required for 
accurate force measurement, fixes the 
width of the tunnel. Ministry of Aircraft 
Production, R. & M. No. 1924, British 
Information Services, New York, $0.60. 

Note on the Calculation of Vibra- 
tion Frequencies for an Aero-Engine 
Installation. G. C. J. Dalton and 
F.S. Shaw. The writers discuss the 
application of methods for the calcula- 
tion of natural frequencies of vibration 
to an aircraft-engine installation. Ref- 
erence is made to two earlier papers: 


one concerned with continuous systems 
such as shafts or propeller blades, and 
the other concerned with systems of re- 
stricted but considerable freedom, such 
as a multicylinder crankshaft with gears 
and other devices attached, of which the 
torsional frequencies are to be calculated. 
It is noted that methods are now avail- 
able whereby the natural frequencies, 
although not calculable exactly, can be 
“bracketed” between limits as narrow 
as.may be desired. These are based on 
Lagrange’s equations formulated in 
terms of generalized coordinates. 


The methods are applied to an air- 
craft-engine installation, in which the 
distortion of the engine itself is neglected 
and the inertia of the supporting mem- 
bers is disregarded. The problem is 
simplified, as is customary, by disregard- 
ing both the movement and distortion 
of the supporting airplane. It is noted 
that any possible displacement of the 
engine will consist of three center-of- 
gravity displacements and three com- 
ponent rotations about the center of 
gravity. Taking these six independent 
coordinates, an expression is formulated 
for the total potential and kinetic ener- 
gies. The simplified problem is ex- 
hibited in a sketch, the equations and 
other calculations are worked out, and 
the results are tabulated. Ministry of 
Aircraft Production, Aeronautical Re- 
search Committee, R. & M. No. 1917. 
British Information Services, New York. 
$0.40. 


Polish Ministry of Industry, 
Commerce and Shipping 


Poland’s Possible Contribution to 
Future Air Transport. This pamphlet 
has been prepared to acquaint those 
interested in air transport with Po- 
land’s possibilities for active participa- 
tion in the further developments of air 
transportation and for the inclusion of 
the nation in a general scheme of inter- 
national air traffic. The purpose of the 
pamphlet is to impart useful information 
concerning conditions that result from 
Poland’s geographic position and nat- 
ural resources. The major part of the 
book is taken up with maps showing the 
topography, wind distribution, air pres- 
sure and temperature, precipitation, air- 
ports and airfields. Other maps show 
the relative location of the country with 
respect to European, African, and Asi- 
atic air routes and the world postal serv- 
ices. Graphs and maps give data about 
Poland’s foreign trade. Aeronautical 
Department, Polish Ministry of Indus- 
try, Commerce, and Shipping, London, 
1945. 
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Economics in Aeronautics. Address 
inquiries to Box 286, Institute of the 
Aeronautical Sciences. 


Engineering Test Pilot—Ten years’ 
flying experience, Army trained, three 
years of experimental test flying with 


PUBLICATIONS 


prominent manufacturer of multi- and 
single-engined military airplanes. B.S.- 
M.E. degree, majored in Aeronautical 
Engineering. Proven executive abil- 
ity. Desires to change company af- 
filiation. West Coast preferred. Ad- 
dress inquiries to Box 279, Institute of 
the Aeronautical Sciences. 


Aeronautical Engineer—Respon- 
sible for the development of several 
successful aircraft, desires additional 
design or supervision work under con- 
tract. Address inquiries to Box 273, 
Institute of the Aeronautical Sci- 
ences. 


Aeronautical Engineer—A gradu- 
ate engineer with 14 years’ continuous 
aircraft experience in research, de- 
velopment, and design of military 
and commercial airplanes desires con- 
nection offering immediate and _ post- 
war opportunities. Past experience 
included positions as Project Engi- 
neer, Chief Project Engineer, Assist- 
ant Chief Engineer, and Chief Engi- 
neer. Has demonstrated ability to 
organize and supervise engineering 
departments and to maintain direct 
responsibility for important experi- 
mental and production airplane de- 
sign projects. Prefers position where 
technical knowledge and the attain- 
ment of close Engineering-Produc- 
tion cooperation is required. Ad- 
dress inquiries to Box 272, Institute 
of the Aeronautical Sciences. 


Aeronautical Engineer and Pilot— 
B.S. and M.S.E., Commercial Pilot, 
three years’ experience in flight-test 
work involving handling character- 
istics of a variety of airplanes. Can 
get full release for position that in- 
volves flying. Would prefer position 
where engineering and flying can 
both be used. Address inquiries to 
Box 270, Institute of the Aeronautical 
Sciences. 


Structural Aeronautical Engineer— 
Extensive experience in military and 
commercial aircraft development, and 
as design project engineer, desires 
responsible engineering position in air 
cargo development, or other postwar 
project in eastern or northeastern 
area. Release available, draft ex- 
empt. Address inquiries to Box 258, 
Institute of the Aeronautical Sci- 
ences. 


Inspector and Quality Control Engi- 
neer—Five years’ experience with 
high-altitude fighter planes, desires 
employment with an air line. BS. 
degree; speaks three foreign lan- 
guages fluently; any location. Ad- 
dress inquiries to Box 237, Institute of 
the Aeronautical Sciences. 


Consultant Aeronautical Engineer— 
Honorably discharged Army Air 
Forces, formerly executive Chief En- 
gineer, Administrator, Designer de- 
sires new connections or additional 
consultant work. Preliminary aircraft 
design and jet propulsion specialist. 
Address inquiries to Box 205, Insti- 
tute of the Aeronautical Sciences. 


This is the twenty-second of a series of statements by aviation’s leaders on THE SHAPE OF FLYING TO COME 


“The pause between war and peace—Aviation’s opportunity 


RICKENBACKER 


President and General \lanager, Kastern Air Lines, Inc. 


hy CAPTAIN E. 


J UST AFTER THE WAR, there will be a transition be- 


tween two air ages—in which our war-built aviation 


industry can power-dive into a blackout or be airborne t 
new heights of peacetime opportunity. That's the time to 
guard against taking grasshopper's-eye view of our 
resources of trained airmen and manufacturing techniques. 

“Then our airline planners should look far ahead. An 
interdepartmental government board consisting of represent- 
atives of the Army, Navy, State Department, Post Office 
and other agencies might do well to investigate overseas air 


facilities built by America during the war. And a unified 


Best and quickest way to turn Aviation’s war-born advances 
into peacetime progress is to sell them first to America’s 
“test-pilot” market—the thousands of air-minded men and 
women who already own and fly planes, the executives who 
travel regularly by air, the shippers who use air transport. 
The charter members of this “test-pilot™ market are listed on the 
circulation galleys of TIME. For TIME’s 1,178,009 families are 
aviation ’s top postwar prospects. (And 214,000 TIME families haw 


{rmy and Navy Transport Command should continue this 
country’s air operations, carrying not only military, relief, 
rehabilitation personnel and cargo, but also commercial 
passengers, mail and express. 

“A large part of the 3,000,000 Army and Navy-trained 
pilots, mechanics, navigators. meteorologists, and other 
specialists could thus remain employed in their chosen field 
until the private aviation industry could absorb them. The 
future of these men and women, and millions more, de- 
pends on how fast private aviation and government agencies 


move—in this breathing spell between war and peace.” 


one or more members in The Air Corps who will air-condition 
them even more, come the peace.) More than 32,000 TIME readers 
own or have owned a private plane; more than 400,000 say they 
hope to own one some day > 

Next time you travel by air, see how many of your fellow- 
passengers are reading TIME. For wherever air-minded people 
fly. TIME flies too. And ‘TIME is their favorite magazine by a 
margin of 7 to | over the runner-up. 


Believing that the ideas of aviation’s leaders are always of interest to the aviation industry. 
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Source Material 


For the information of readers, the following lists the periodicals, house organs, and other 
publications regularly received and reviewed. 


The prices listed are for single issues and yearly subscriptions to recipients in the United 


States. 


tained directly from the offices of the organization. 


The frequency of publication is indicated by the following symbols: 
semimonthly; BM, bimonthly; W, weekly; BW, biweekly; 


Q, quarterly. 


Periodicals 


Aero wo pie 515 Madison Ave., New York 22, 
$0.50, $3.00 


a Aero Field, Pronele J. Field, Ltd., Sutton 
Coldfield, England, 10 issues per year, 6d., 5s. 
Aero Products, 271 Madison Ave., New York 16, 
M. 

Aerondutica, Avda. de Mayo 1370, Buenos Aires, 
M, $0.60 (pesos), $4.50 (pesos). 

Aeronautics, Tower House, Southampton St., 
Strand, London, W.C.2, M, 2s., 268 a 

The Green Lane, London, 


Pe Aeroplane san Bowling Green Lane, 
London, E.C.1 8s. 8d. 


Air Age Education News, Air Age Education Re- 
search, 100 E. 42d St., New York 17, N.Y., BM. 
30 Plaza, New York 20, 


M, $0.25, 


Air Mail Magazine, Newport, Mon- 
mouthshire, M, 4d. 


Air News, 545 5th — New York 17, N.Y., M, 
$0.20, $2.00 


Air Pilot and ‘Technician, 515 Madison Avenue, 
New York 22, N.Y., M, $0.35, $3.00. 


Air Tech, 545 5th Ave., New York 17, N.Y., M, 
$0.25, $2.50. 


Air Trails Pictorial, 122 E. 42d St., New York 17, 
N.Y., M, $0.25, $2.50. 


Air iene ort, 330 W. 42d St., 
N.Y., M, $0.50, $5.00 


Air Transportation, 10 Bete St., New York 4, 
N.Y., M, $0.50, $5.00. 


hit World, 241 oe! St., New York 13, N.Y., 
BM, $0.15, $0. 


Aircraft, 62 acces St., Melbourne, C.1, M, ls. 
per issue. 


at Engineering, 12 Bloomsbury Sq., London, 
W.C.1, M, 28. 3d., 26¢, 


Aircraft Production, Stamford St., 
London, S.E.1, M, 28. 6d., £1 14s. 6d. 


Airlanes, 340 St., New Y 19, N.Y., M, 
$0.25, $2.5 


New York 18, 


Airmail anal Charles B. Charmatz, Sylvania, 
Ohio, Irreg. 


Cpe, 1170 Broadway, New York 1, N.Y., M, 
$0.25, $3.00 


Aluminum ond epee, 425 W. 25th St., New 
York 1, N.Y., M, $3.00 y 


American Aviation, et Bldg., Washington 
4, D.C., SM, $0.25, $4.00 

American Aviation Daily, American Bldg., Wash- 
ington 4, D.C., D, $170 


American Aviation ~ American Bldg., 
4, D.C., Semi-annually, $5.00, 


American Aviation Traffic er ‘aad N. Clark St., 
Chicago 2, Ill., M, $0.50, $5.0€ 


The American Mercury, 570 js Ave., New 
York 22, N.Y., M, $0.25, $3.00. 


Automotive and Aviation Industries, Chestnut & 
Sts., Philadelphia 22, Pa., SM, $0.25, 


Avia, Victoria 788, Buenos Aires, 
$5.00 (m/n). 

Aviagdo, Rua Uruguiana, 104, Rio de Janeiro, M, 
$4.00 (cruzeiros), $40 (cruzeiros). 

Aviacién, 429 H. W. Hellman Bldg., Los Angeles 
13, Calif., BM, $1.00 yr. 

Aviation, 330 W. 42d St., New York 18, N.Y., M, 
$0.50, $3.00. 

Aviation and Yachting, 2816 Eaton Tower, De- 
troit 26, Mich., M, $0.25, $2.00. 

Wotien Equipment, 1170 Broadway, New York 1, 


M, $0.50 (m/n), 


Aviation E. 42d St., New York 
17, N.Y., M, $0.50, $5. 

Aviation News, National Bldg., Wash- 
ington 4, D.C., W, $0.50, 

Aviation Review, 31 Willcocks St., Toronto 5, 
Ontario, M, $0.25, 

Aviation Service ihe 549 W. Washington 
Blvd., Chicago 6, Ill., BM. 

British Plastics, Dorset House, Stamford St., 
London, S.E.1, M, 1s. 6d., 20s 

Canadian ~ om, 122 Wellington St., Ottawa, 
Ontario, M, $0.10, $1.00. 

Canadian Aviation, 481 Ave., Toronto 
2, Ontario, M, $0.2 2.00. 

Chile Aéreo, Club oo de Chile, Av. Bulnes 80, 
Santiago de Chile, M, $5.00 (pesos), $50 (pesos). 

Collier’s, The Croweéll-Collier Co., 
Springfield, Ohio, W, $0.10, $3. 

Commercial 341 St., Toronto, 
Ontario, M, $0.2 .00. 

Contact, 113 Ww pe St., New York 18, N.Y., M, 
$0.20, $2.00 

Current Aviation, “iy S. Front St., Columbus 15, 
Ohio, W, $0.8 

D and W, 100 — 424 St., New York 17, N.Y., M, 
$0.30, $3.00. 

Diesel Power & Diesel Transportation, 192 Lex- 
ington Ave., New York 16, N.Y., M, $0.35, 
$3.00. 

EMCO Monthly Journal, Marks Stamp Co., Ltd., 
258 College St., Toronto 2, Ontario, M, $0. 50 yr. 

The Engineer, 28 Essex St., Strand, London, 

W.C.2, W, le., £3 3e. ® 
35 Bedford St., 
W, Is. 2!/sd., £3 3s. 
Engineering Materials and International Power 
eview, Africa House, Kingsway, London, 
W.C.2, BM, 15s. 

Engineering News-Record, 330 W. 42d St., New 

ork 18, N.Y., W, $5.00 yr. 

The Engineers’ Digest (American Edition), 1 
Madison Ave., New York 10, N.Y., M, $0.75 
$7.50. 

Flight, Stamford St., London, 
S.E. 18., £3 

Flying, N. Ave., Chicago 11, Ill., M, 
$0.35, $4. 

Flying hes, ya W. 44th St., New York 18, N.Y., 
M, $0.15, $1.80. 

Gliding, 1658 Portage Rd., Kalamazoo 85, Mich., 

0.25, $3.00. 


Strand, London, 


Heating and Ventilating, 148 Lafayette St., New 
York 13, N.Y., M, $0.30, $2.00. 


Indian nb 13 Ezra Mansions, P.O. Box 
2361, Calcutta, India, M, 8 annas, 7 rupees 8 
annas. 

Industrial Aviation, 540 N. 
Chicago 11, Ill., M, $2.00 yr. 


Industrial Engineering, 416 Wall St., Los Angeles 
13, Calif., M, $2.00 yr. 

Industrial Standardization, American Standards 
Assn., 70 E. 45th St., New York 17, N.Y., M, 
$0.35, $4.00. 

Instruments, ae. Wolfendale St., Pittsburgh 12, 
Pa., M, $2. 

International (Foreign News Supplement 
to American Aviation Daily), American Build- 
ing, Washington 4, D.C., W, $100 yr. 


Iron nef E, 42d St., New York 17, N.Y., 
$0.3 


Kunststoffe, Edwards Bros., Inc., 300 John St.. 
Ann Arbor, Mich., M, $15 yr. 


Light Metals, Bowling Green Lane, London, 
E.C.4, M, 1a. 6d., 20s. 


Luftfahrtforschung, Edwards Bros., Inc., 300 
John St., Ann Arbor, Mich., M, $12 yr. 
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Michigan Ave. 


D, daily; 


Subscription prices to house organs are in many cases not available but may be ob- 


M, monthly; SM. 
Irreg., irregularly ; 


Machine Design, hg Bldg., Cleveland 13, 
Ohio, M, $0.50, $6. 


Machinery, 148 St., 
N.Y., M, $0.40, $4.00. 


Mechanix Illustrated, 1501 W. Broadway, New 
York 18, N.Y., M, $0.15, $1.80 

Metals and Alloys, 330 oe 42d St., New York 18, 
N.Y., M, $0.25, $2. 


The Military Medical Museum, 
Washington 25, D.C., M, $0.50, $4.00. 


een Airplane Ley 551 5th Ave., New York 
» N.Y., M, $0.2 0, $2 .00. 


Pde. Plastics, 122 E, 42d St., New York 17, 
N. 0, $5.00. 


+ M, $0.50, 


New York 13. 


Modern ar se. 105-109, Strand, London, 
W.C.2, W 


Aerondutico, Rivadavia 945, Buenos 
Aires, M, $0.30 (pesos), $4.00 (pesos). 

The N.A.T.A. Dispatch, National Aviation Trades 

Assn., 214 E. Armour Blvd., Kansas City 2, 
o., 36 issues per yr. 

Official Aircraft Price Guide, Aircraft Advisory 
Service, Inc., P.O. Box 81, Columbus 16, Ohio, 
Q, $6.50 yr. 

The Official Foreign Air = W. 42d 
St., New York 18, N.Y., 1.50 y 

The Official Guide of the . Dear- 
born St., Chicago 5, Ill., M, $0.50, $5. 

Pacific Plastics, 124 8 4th St., Los pi 13, 
Calif., M, $0.30, $3.0 

Plastics, 540 N. + all Ave., Chicago 11, III. 
M, $5.00 yr. 

Plastics, Bowling Green Lane, London, E.C.1, M, 
1s. 6d., 198. 

Plastics and Resins, 299 Madison Ave., New 
York 17, N.Y., M, $0.35, $3.00. 

Plastics 90 tne’ 1214 Hyde Park Ave., Hyde 
Park M, $0.20, $2.00. 

Plastics hte 551 5th Ave., New York 17, 
N.Y . $0. 55, $3.00. 

Popular bets Magazine, pe E. Ontario St., 

hicago 11, Ill., M, $0.25, $2.50 

Popular Science Monthly, 353 4th Ave., New 

ork 10, N.Y., M, $0.25, $2.50. 

Siete Engineering, 330 W. 42d St., New York 

18, N.Y., M, $0.50, $5.00. 

Production Equipment, 328 S. Jefferson St., 
Chicago 6, Ill., M. 

Protar, Buchdruckerei Vogt-Schild AG., Solo- 
thurn, M, 1.00 Sw. Fr., 15 Sw. Fr. 

Recent Periodical Articles, Library, Parks Air 
College, Inc., E. St. Louis, Ill., M, $5.00 yr. 
Revista Aérea Latinoamericana, 515 Madison 

Ave., New York 22, N.Y., M, $0.15, $1.00. 

Revista do Ar, Aero Clube de Portugal, Av. da 
Liberdade, 226, Lisboa, M, 120$00. 

Romfnia Aerian&, Calea Floreasca Nr. 13, Bucha- 
rest, 

Rutas del Aire, Melincué 2501, Buenos Aires, M. 
$0.30 (m/n), $3.50 (m/n) 

The Saturday Evening. Post, 
Philadelphia 5, Pa. , $0.10, $6.0 

Schweizer 22, 
Zurich, M, 80 Rappen, 10 Sw. Fr. 

Science Illustrated, 33 W. 42d St., New York 18, 
N.Y., M, $0.25, $3.00. 

Scientific American, 24 W. 40th St., New York 
18, N.Y., M, $0.35, $4.00. 

Sheet Metal Industries, 49, Wellington St., Lon- 
don, W.C.2, M, Is. 3d., 158. 


444 Ave., New York 22, N.Y., 
Southern 1901 Ave., Dallas 1, 
Tex., M, $0.25, $2.0) 


Steel 108 ‘Sotho St., Pittsburgh 
30, Pa., M, $0.25, $2. 
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HELICOPTER is Everyman’s dream. 
But whether you fly or drive in the 
days after the war, you'll find new, 
war-developed Sinclair Gasoline will 
always give you most from your motor. 


YOUR CAR must last at Elect 
least another year. Your PASSENGERS find new type ramp, makes boarding ek 
Sinclair Dealer can help—with Flagships easier. American Airlines uses Sinclair Penn- Farac 
expert servicing and Sinclair é sylvania Motor Oil for lubrication of its great Flagship Sante 
lubricants expertly refined to = fleet. Your Sinclair Dealer has the same high quality 
save wear. See him regularly, lubricants for your car. Por ¥ 


FOR FULL INFORMATION OR LUBRICATION COUNSEL WRITE SINCLAIR REFINING COMPANY, 630 FIFTH AVENUE, NEW YORK 20, N. !. Instit 
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Trade-a-Plane Service, Tenn., 3 
issues per month, $0.25 

U. S. Air “Transportation Bldg., Wash- 
ington 6, D.C., M, $0.25, $3. 

V.D.I. Zeitschrift, Bros, 300 John 
St., Ann Arbor, Mich., W, $19 

Western Flying, 304 S. itll Los Angeles 
13, Calif., M, $0.25, $2.00. 

Wings, McGraw-Hill Publishing Co., Inc., 330 
W. 42d St., New York 18, N.Y., M. 


Wings, 1 Marion St., Wellington, N.Z., M, 6d 
10s. 


Society and University Publications 


Accelerator, Metropolitan Section, Society of 
Automotive Engineers, Inc., 29 W. 39th St., 
New York 18, N.Y., 10 issues per yr. 

Aero Mechanic, Meweh Builders Lodge 751, 
— Airport Way, Seattle 8, 
Wash., W, $1.5 

Aeronautical Chamber of 
Commerce of America, Inc., 610 Shoreham 
Bidg., Washington 5, D.C., M 

Aeronautical Chamber of Commerce of America, 
Inc., Washington Bulletin, 610 Shore- 
ham Bldg., Washington 5, D.C., W. 

Aeronautical eraneesing Review, Institute of the 
Aeronautical Sciences, Inc., 1505 RCA Bldg. 
West, 30 Rockefeller Plaza, New York 20, N.Y., 
M, $0.30, $3.00. 

The Air Force Woman, The National Assn. of Air 
Forces Women, 1702 K St., N.W., Washington 
6, D.C., M. 

The Air Line Mechanic, The Air Line Mechanics 
Assn., International, 155 N. Clark St., Chicago 
1, Ill., M 

The Air Line Pilot, The Air Line Pilots Assn., Inter- 
national, 3145 W. 63d St., Chicago 29, Ill., M. 

— Digest, National Aeronautic Assn., 1025 

onn. Ave., N.W., Washington 6, D.C., M. 

Airpost Journal, Air Mail Society, Al- 
bion, Pa., M, $0.20, $2.00. 

American Helicopter Society, Semi-Technical 
Bulletin, Newfield P.O. Box 4029, Bridgeport 7, 
Conn., Irreg., $0.50 per issue. 

American Meteorological Bulletin, Mil- 
ton, Mass., M, $0.35, $3. 

American Society for ae Materials, Bulletin, 
260 8. Broad St., Philadelphia 2, Pa., BM, 
$0.25, $1.50. 

American og of Mechanical Engineers, 
ereess, 29 W. 39th St., New York 18, 
N.Y., M, $1.50, $12. 

Army Army Ordnance Assn., 
Mills Bldg., Washington 6, D.C., BM, $0.7 
4.50. 


Astro-Jet, Glendale Rocket Society, 3262 Castera 
Ave., Glendale 8, Calif., 3 issues per yr., $1.00 
yr. 

Astronautics, American Rocket Society, 130 W. 
42d St., New York, N.Y., lrreg., $3.00 yr. 

Automotive War Production, Automotive Council 
for War Production, New Center Bldg., Detroit 
2, Mich., M. 

Aviation Progress, County Chamber of Com- 
merce, Los Angeles, Calif., \ 

Aviation Writers Assn., Newsletter, P.O. Box 856, 
Grand Central Annex, New York 17, N.Y., 
Irreg. 

Boletin de Aviaci6én, National Aeronautic Assn., 
_ Conn. Ave., N.W., Washington 6, D.C., 
M. 


Chirp, The Early Birds, Lt. Col. Ernest Jones, 
Secretary, 3401 16th St., N.W., Washington, 


D.C., Irreg. 
Civil Air Patrol League, News, 545 Sth Ave., 
New York 17, N.Y., M. 


Conference of Setereational Air Traffic Operators, 
Bulletin, 31-32, Haymarket, London, S.W.1, 
M, 10s. 6d. 

Electrical Engineering, American Institute of 
Electrical Engineers, 33 W. 39th St., New 
York 18, N.Y., M, $1.50, $12. 

Faraday Society, Tepapections, 98 Great Russell 
Street, London, W. , M, 5s. per issue. 

Fasteners, American ete of Bolt, Nut and 
Rivet Manufacturers, 1550 Hanna Bldg., 
Cleveland 15, Ohio, Q. 

For Your Information, National Aeronautic Assn., 
ad Conn. Ave., N.W., Washington 6, D.C., 


The Foundation, Engineering Society Dotweit, 
100 Farnsworth Ave., Detroit, Mich., 

The Franklin Institute, Journal, Benjamin — 
lin Parkway at 20th St. , Philadelphia, Pa., M, 
$0.60, $6.00. 

Haul Down and Ease Off, National Assn. of 
American Balloon Corps Veterans, P.O. Box 
2040, Wichita, Kan., BM 

Seating, Piping & Air Conditioning, 6N 
gan Ave., Chicago 2, IIl., M, $0.25, $2.0 

Institute of Radio 330 
W. 42d St., New York 18, N.Y., M, $1.00, $10. 

Institute of Transport, Journal, 15 Savoy St., 
Victoria Embankment, London, W.C.2, Q, Qs. 
6d. per issue. 


SOURCE MATERIAL 


The Institute of Welding, 
ingham Palace Gardens, London, S.W.1, Q, 
10s. 6d. per issue. 

Journal of Aeronautical Meteorology, Meteoro- 
logical Committee, Air Transport Association of 
aneree 10 Richards Road, Kansas City 6, Mo., 
Q, $0.50, $2.00. 

Journal of Applied W. 39th St., 
New York 18, N.Y., Q, $1.35, $5.00. 

Jomenal of Applied Physics, 57 E. 55th St., New 

ork 22, M, $0.70, $7.00. 

on Journal of Engineering Education, Prince 
and Lemon Sts., Lancaster, Pa., 10 issues per 
year, $0.50, $3. 00. 

The Journal of Meteorology, American Meteor- 
ological Society, Milton 86, Mass., Q, $6.00 yr. 

Journal of Scientific Instruments, The Univer- 
=: Reading, Berkshire, England, M, 3s. 4d., 

), 


Journal of the Aeronautical Sciences, Institute of 
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This magnesium ammunition box flies with every B-29 


There’s no room for useless dead weight in giant A most satisfactory application for this outstanding 

bombers like the Boeing B-29 Superfortress. That’s light-weight metal—that’s the way technical men 

why magnesium—lightest of all structural metals ‘describe this weight-saving job! 


—is on the job in every Superfort that goes to war. It’s only one of many important tasks that Dow- 


tal Mz si IS ing i aircraft 
Dowmetal Magnesium Alloy sheet of .125-inch metal Magnesium Alloys are doing in the aircra 


‘ ae industry. Dow takes active part in development 
thickness forms the bottom of the B-29’s 50-calibre 
work in this field, and has compiled a wealth of 


ammunition box, and .051-inch sheet forms the technical data on magnesium fabrication. Get in 


side sections. If this same sheet were of steel, the touch with the nearest Dow office for complete 


weight would be more than four times as great. engineering service. 
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El Segundo Douglas Air- 
craft Co., Inc., El Segundo, Calif. 


Electrical Communication, Standard 
Electric Corp., 67 Broad St., New York, N.Y., 
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Fleetwings Arrow, Fleetwings Div., Kaiser Cargo 
Inc., Bristol, Pa., M. 

Flight Control, Bendix Aviation Corp., Teter- 
boro, N.J., M. 

The Elying M, Menasco Mfg. Co., Burbank, 
Calif., 

Franklin Facts, Aircooled Motors Corp., Liver- 
pool Rd., Syracuse 8, N.Y., Irreg. 
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“First they backed an Army truck 
up the ramp into a Boeing C-97... 
Then after other loading was 
completed they hoisted the ramp, 
closed the doors, and the fuselage 
became pressure-tight for high 


altitude, pressurized flight.” 


PRESSURIZED FLIGHT! Two words that define a new age of air 
travel! For a postwar adaptation of the C-97, to be known as the 
“Boeing Stratocruiser,” will carry its passengers through the sub- 
stratosphere ... faster, higher and in undreamed of comfort. The 
cabin pressure controls of the pressurized Boeing B-29 and C-97 
planes were engineered, developed and are being produced by 


AiResearch Manufacturing Company, Los Angeles and Phoenix. 


Exit Flap Control Systems * Temperature Control 
Systems © Engine Air Intercooling Systems ¢ Cabin 


Pres Regulating Syst S h After- ‘ : 


VA TY 
“Where Controlled Air Does the Job” Automatic ] @ S eC @ I C 
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Transatlantic Air News, American Export Air- 
lines, 25 Broadway, New York 4, N.Y., M. 


Tulsa Douglas Airview —, Douglas Aircraft 
Co., Inc., Tulsa, Okla., 


United Air Lines News, Air Inc., 
5959 S. Cicero Ave., Chicago 38, IIL, 
U. S. Steel News, United States Steel ye of 
Delaware, 436 7th Ave., Pittsburgh, Pa., Q. 
US, United States Pa Co., 1230 6th Ave., 
New York 20, N.Y., 

The Valve, Wilcox- Rich, ‘Div. «+ Eaton Mfg. Co., 
Battle Creek, Mich., 

The Volunteer, all Vultee Aircraft 
Corp., Nashville Div., Nashville, Tenn., W. 


iy Wass Word, Waco Aircraft Co., Troy, Ohio, 


War Production Drive, Summerill Co... 


Bridgeport, Montgomery County, Pa. 


The Wasp Nest, Pratt & Whitney a C orp. 
of Missouri, Kansas City, Mo., M. 


Wheelco Comments, Wheelco 
Harrison & Peoria Sts., Chicago 7, IIl., 

Wing Tips, Mid-Continent Airlines, Val- 
tower Bldg., Kansas City, Mo., M. 
The Wingfoot Clan, Aircraft Edition, 
Aircraft Corp., 1210 Massilon Rd., 

hio, W. 
The Wingfoot Clan, Arizona Edition, Goodyear 
Aircraft Corp., Litchfield Park, Ariz., 


Wright at the Moment, Wright te 
Corp., Paterson, N.J., W 


Goodyear 
Akron 15, 


Army and Navy Post Newspapers 
The AAFSATONIAN, School of Applied Tactics, 
Army Air Forces, Orlando, Fla., W. 


The Ace-Pursuiter, S “ Servi Offi P 
Field, Everett, Wash. 


Aero Time, Basic aha School, Army Air 
Forces, Gunter Field, Ala., W. 


Air Base News, Army Air Base, Jackson, Miss., 
Alr Currents, Army Air Field, Coffeyville, Kan., 


The Aircraft Yooung Volunteer, First Fighter 
Oramand, Army Air Forces, Mitchel Field, 


N.X., 


SOURCE MATERIAL 


Air-O-Mech, Army Air Forces, Seymour Johnson 
Field, N.C., w. 

The Air-Scoop, Army Air Base, Pueblo, Colo., W. 

Alamogordo Army Air Base, Ala- 
mogordo, N.M. 

AM, Army Air Neb., W. 

Army Wives Informer, Officers’ Minee, HQ, 4th 
Air Force, Hamilton Field, Calif., 

Barksdale’s Bark, Army Air aa ‘Barksdale 
Fie es We 

The Beach Post, Trainin Center No. 1, Army 
Air Forces, Miami Beach, Fla., 

The Beam, Pilot School oe Single En- 
gine), Army Air Forces, Army Air Field, Mari- 
anna, Fla., W. 

The Beam, Special Service oGoo. Army Air 
Forces, Bolling Field, D.C., 

Biggstuff, Army Air Forces, a Field, Tex., W. 

Black Landmarks, Blackland Army Air Field, 
Waco, Tex., 

The Block Buster, Army Air Field, Gulfport, 
Kan., M 

The Bomb Bay, Army Air — Hammer Field, 
Fresno, Calif., W, $2.00 

Bomb Blast, Army Air Field, "Childress, Tex., W. 

Score, Army Air Forces, 
Avon Park, Fla. 

Away, Field, Victorville, Calif., 


The Bombsight, Advanced Flying School, Army 
Air Forces, Kirtland Field, N.M., W 

Booster, Pilot School (Advanced Single Engine), 
ad Air Forces, Napier Field, Dothan, Ala., 


Boot Hill Marauder, Army Air Field, Dodge City, 
an., W. 

The Bradley am Army Air Forces, Bradley 
Field, Conn., 

The Cactus, — Air Field, Kingman, Ariz., W. 

Thé Carrier, _Air Forces, Bowman Field, 
Louisville, Ky., 

Casual Observer, oe Air Field, Lemoore, 

alif., 

Command Post, Air Service Command, Me- 
Clellan Field, Sacramento, Calif., W 

Craig Field Journal, Pilot School (Advanced 
Single ag Army Air Forces, Craig Field, 
Selma, Ala., W. 

The Army Air Field, Dalhart, 

Ws 

Del Valle News, Bergstrom Army Air Field, 
Austin, Tex., W. 

Drew Field pe Army Air Base, Drew Field, 
Tampa, Fla., 

™% Eagle Eye, <a Pass Army Air Field, Eagle 

Pass, Tex., W. 

Enid Plane Posts, Enid Army Flying School, 
Enid, Okla., W. 

The Fighter Pilot, Army Air Field, Pocatello, 
Idaho, W 

Flexigun, Flexible Gunnery School, Army Air 
Forces, Ft. Myers, Fla., M. 

The Flight Pattern, Army Air Field, Douglas, 
Ariz., SM. 

Flight Time, Basic Pilot 7 a Army Air Forces, 
Goodfellow Field, Tex., W. 

Flyer, Army Air Base, ag Nev., W 

The Flyer, Army Air Field, Chico, Calif., W. 

Flying Time, Pilot School (Basic), Army Air 
Forces, Pecos, Tex., W. 

Flying i South Plains Army Air Field, Lub- 
bock, Tex., W. 

Foster Field Fighter, Army Air Forces, Foster 

ield, Tex., 

The Greenville Post, Army Air Field, Greenville, 
Miss., W. 

The Greenwood Gremlin, Pilot 
Army Air Forces, Greenwood, Miss., 

The Gunner’s Post, Flexible Gunnery ‘School, 
Army Air Forces, Harlingen, Tex., 

Hamilton Field Takeoff, Army Air Forces, Hamil- 
ton Field, Calif., M. 

Hawk’s Cry, Army Air Field, Tuskegee, Ala., W. 

Jefferson Barracks Hub, Air Forces mule Train- 
ing Center, Jefferson Barracks, Mo., 

The Keesler Field News, Eastern —— 
Training Command, Army Air Forces, Biloxi, 
Miss., 

Lille Merge Avisen, Training Centre, Royal 
Norwegian Air Force, 341 Church St., Toronto, 

The Lockbourne Air Base Lockbourne 
Army Air Base, Columbus, Ohio, W 

The Lukominique, Army Air Forces, Luke Field, 
Ariz., W 

The M.A.A.F. Cowling, Marana Army Air Field, 
Tucson, Ariz., SM. 

The March Field Dnapee, Army Air Forces, 
March Field, Calif., 

Marfacts, Pilot School inant Two Engine), 
Army Air Forces, Marfa, Tex., W 


NAAF News, Army Air Field, Newport, Ark., SM. 

News, Army Air Field, Presque Isle, Me., W. 

The Northern Dispatch, Army Air Base, Great 
Falls, Mont., W. 

Notam, Army Air Base, Daniel Field, Augusta, 

a., 

The ORD News, Army Air Forces Training 
Command, Greensboro, N. Ww. 

The Pilot, Army Air Field, La Junta, Calif., W. 


™= yam, Army Air Field, Walnut Ridge, Ark., 


i. ‘Polar Tech, The Argus-Leader Co., Sioux 
alls, S.D., W. 


Prairie < Strother Army Air Field, Winfield, 

<an., W. 

The Randolph Recta, Army Air Forces, Ran- 
dolph Field, Tex., W. 


The Air Base, Richmond, Va., 
W, $2.00 y 


The cecil Published for the Personnel of the 

Sastern District, Air Technical Service Com- 

mand, by Aero be 515 Madison Ave., 
New York 22, N.Y., 


The Rev Meter, Army ye Forces, Lowry Field, 
Denver, Colo., W. 
The Robins Field News-Beacon, Warner Robins 
Air Service Command, Robins Field, Ga., W. 
Roger, 6th Ferrying Group, Air Transport Com. 
mand, Army Air Field, Long Beach, Calif. 

The Runway Air Forces, Pope Field, 
Bragg, N. 

Runway Air Field, McCook, 
Nebr., W. 

The Salt Tablet, Army Air Base, Wendover Field, 
Utah, W. 

Salvo, Army Air Base, Rogwell, N.M., W. 

Selfridge Field News, Army Air Forces, Selfridge 
Field, Ala., SM. 

Shorelines, Redistribution es Army Air 
Forces, Santa Monica, Calif., 


Skyscrapers, U.S. Naval Air vl Floyd Ben- 
nett Field, Brooklyn, N.Y., W. 


bin | Slip Stream, Army Air Base, Casper, Wyo., 


SNAFU, Eastern Flying Training Command, 
Army Air Forces, George Field, Ill., W, $0. 05 
per issue. 


Snaproll, Pilot School (Basic), fray Air Forces, 
Minter Field, Bakersfield, Calif., Irreg. 

Snowball, 1380th AAF Base Unit, North Atlantic 
Division, Air Transport Command, Presque 
Isle, Me., W 

Sololand, Lodwick School of Aeronautics, Inc., 
Lakeland, Fla., SM. 

Center, Army Air Forces, Orlando, 

a., 


Tail Skid, Army Air Forces, Lawson Field, Ga., 


Tailspin, Army Air Forces, Ellington Field, Hous- 
ton, Tex., W. 


The Tail-Spinner, Army Air Forces Preflight 
School, San Antonio, Tex., W. 

Take-Off” pee Publishing Co., Tinker Field, 
Okla., 


TARFU, Sends Army Air Field, Del Rio, Tex., 
Ww. 

The Tarranter, Army Air Field, Ft. Worth, Tex.» 
Wi 


Texacts, Army Air Forces Technical School, 
Sheppard Field, Tex., W 


Thunderbird, The Rapid City Journal, Rapid 
City, $.D.. We 

Torque Tattle, Army Air Forces, Cochran Field, 
W 


True Drift, Army Air Forces, Selman Field, La., 
Ww. 


The Twin Prop, Pilot School (Advanced Two En- 
gine), Army Air Forces, Stockton Field, Calif., 
WwW. 


a a Spinner, Army Air Field, Altus, Okla., 

Twingine Times, Pilot School (Advanced Twin 
= ine), Freeman Army Air Field, Seymour, 
nd., 

Upeheod, Lewis School of Aeronautics, Lockport, 
Ill., M, $3.00. 

Vox Prop, Air Service Command, Army Air Field, 
Rome, Ww. 

Williams Field Airfax, Army Air Forces, Williams 
Field, Chandler, Ariz., W 

Wing Tips, Pilot School (Specialized ae En- 
gine), Mather Field, Sacramento, Calif., 

Wingspread, Army Air Peterson 
Colorado Springs, Colo., W. 

Vee s, Waco Army tld School, Waco, 
ex., 

Yuma Actioneer, Army Air Field, Yuma, Aris., W. 


Zoom, Basic Flying School, Army Air Forces, 
Bainbridge, Ga., 
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FEATONITE-= 


The problem of finding a perfect valve-facing alloy, which 
fully meets the conditions imposed by modern high-output 
engines, is one that has long occupied automotive and avia- 
tion engineers. Certain alloys developed for this purpose have 
proven satisfactory for wear resistance, but lacked the nec- 
essary heat and corrosion resistance. Certain others passed 
the corrosion and heat resistance tests only to fail in wear- 
ing qualities. 


Now, after years of laboratory and experimental research, 
Eaton engineers announce the development of an alloy that 
combines wear resistance with extreme heat and corrosion 
resistance. Known as EATONITE, the new alloy has success- 
fully completed a series of gruelling tests duplicating years 
of engine performance under the most arduous conditions. 


EATONITE is now available for test and production purposes. 
Your inquiry is invited. 
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Aircraft Engines of the World 
1945 


Paul H. Wilkinson 


Contents: Standardized Data Pages; 
United States of America: Allison, 
Continental, Franklin, General Motors, 
Guiberson, Jacobs, Kinner, Lycoming, 
Packard, Pratt & Whitney, Ranger, 
Warner, White, Wright; Great Britain: 
Alvis, Armstrong Siddeley, Bristol, 
Cirrus, De Havilland, Napier, Rolls- 
Royce; Australia: Commonwealth Air- 
craft, General Motors-Holdens; France: 
Gnome-Rhone, Hispano-Suiza, Renault; 
Germany: Argus, B.M.W., Bramo, 
Daimler-Benz, Hirth, Junkers; Italy: 
Alfa Romeo, Fiat, Isotta-Fraschini, Piag- 
gio; Japan: Aichi, Mitsubishi, Naka- 
jima; U.S.S.R.: Am-38, M-88, M-105; 
Airborne Auxiliary Power Plants: An- 
dover, Eclipse, Lawrance, Onan, Rotol; 
Jet Propulsion: United States of 
America, Great Britain, Germany; En- 
gine Tabulations; Index of Engines. 


The 1945 edition of this international 
reference book contains data on the 
latest aircraft engines of the United 
Nations and the enemy nations, includ- 
ing jet-propulsion engines and air-borne 
auxiliary power plants. The contents 
have been revised to January, 1945, 
and much of the material is exclusive. 

The standardized engine data section 
has 37 pages of new data and 56 new 
photographs, while 38 of the data pages 
contain major revisions. Approximately 
60 per cent of the data pages and 45 per 
cent of the photographs in that section 
have been changed for the current 
edition, apart from the added features. 
A special section is devoted to reaction 
propulsion, containing information 
about typical jet engines and gas tur- 
bines of American, British, and German 
manufacture. The difference between 
the various types of reaction engines is 
given in nontechnical terms and their 
cyclic funetioning is explained. Photo- 
graphs, sectional views, and cutaway 
drawings illustrate these new power 
plants. 

The new edition contains information 
about Japanese aircraft engines of the 
air-cooled and liquid-cooled types, in- 
cluding data on all of the latest types, 
three of which are illustrated and de- 
scribed in detail. 

Details are also given about numerous 
new United States aircraft engines, in- 
cluding those for helicopters as well as 
for military and commercial aircraft. 

The section on foreign aircraft en- 
gines gives details and illustrations of 
new British and Australian types of 
military and commercial aircraft en- 


gines and recent German engines of 


spark-ignited and Diesel types. The 


THE 


MIGHTY 


\ / 
British Rotol air-borne auxiliary power 


plants are included. Paul H. Wilkin- 
son, New York, 1945; 352 pages, $8.50. 


Flight Handbook 


Edited by G. Geoffrey Smith 


Contents: First Principles; Aero- 
dynamics; Aircraft Structures; Gliders 
and Sailplanes; Balloons, Airships and 
Parachutes; Airscrews; Aircraft Power 
Units; Types of Aircraft Engines; 
Supercharging; Stratosphere Flight; 
Modern Developments; Aircraft Instru- 
ments. 


This is the fourth edition of a useful 
work that has familiarized many with 
the functions and objects of the dif- 
férent components of modern aircraft. 
It conveys a comprehensive picture of 
modern design through text and illus- 
trations, many of which are sectional 
drawings of airplanes that have ap- 
peared in the magazine Flight. 

The chapters explain the first prin- 
ciples of aerodynamics and structures 
without recourse to mathematics. The 
power section has been modernized and 
extended. 

Air Chief Marshal Tedder says in a 
Foreword: “It has already deservedly 
made its mark as a useful, stimulating, 
and convenient guide to the principles 
of aeronautics.” Flight Publishing 
Company, London, 1944; 211 pages, 
7s. 6d. 


The Airman's Almanac 
Edited by Francis Walton 


Contents: Principles of Flight; The 
Atmosphere; Aeropolitics; Year in the 
Air;. War in the Air—1944; Aces; War- 
plane Names and Numbers; Airline Dis- 
tances of the World; Propellers; U. 8. 
World War II Military Air Appropria- 
tions; Air Accidents; Flying Weather: 
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Air Navigation; Odd Aviation Organi- 
zations; Aerial Communication; Elec- 
tronics; U.S. Aircraft Production; Avia- 
tion Instruments; Maps & Aerial Pho- 
tography; U. 8S. Aviation Accidents; 
Techniques of Ocean Flying; Aviation 
Medicine; Air Dietetics; Aviation Law; 
International Air Agreements; Airlines 
of the World; Mythology of Human 
Flight; Chronology of Human Flight; 
History of Balloons; History of Dir- 
igibles; History of Gliding; Parachutes; 
Helicopters; Jet Propulsion, Rockets, 
Robots; World in the Air; Principal 
Mountains of the World; Rivers, Lakes 
and Inland Seas of the World; Nation- 
ality of Aircraft; Women in Aviation; 
Famous Aviation Firsts; Famous 
Flights That Failed; Famous Fliers; 
C.A.A. Examinations; Aviation Acts; 
Aviation Records; The Land and the 
Airplane; Aviation Fuel and Oil; 
Airmail; Air Express and Air Freight; 
Exploration by Air; Aviation Quaran- 
tine Regulations; U.S. Customs Regu- 
lations; Rules of the Road for Air; 
Royal Air Force; U.S. Army in the Air; 
The Civil Air Patrol; U.S. Navy in the 
Air; U.S. Coast Guard in the Air; U.S. 
Marine Corps in the Air; U. 8. Na- 
tional Air Races; Aviation Trophies and 
Awards; Aviation Taxes; Aviation 
Insurance; Aviation Finance; Avia- 
tion Mathematics; Feeder Pickup; 
Philately in Aviation; Languages of the 
World; Airports of the World; Univer- 
sal Air Time; Plane Upkeep Compared 
with Auto; Famous Aviation Contro- 
versies; British Aircraft Production— 
World War II; New Plane Types— 
1944; Standard Aircraft Specifications; 
Famous Planes; Non-Mail Airline 
Revenues; Air Education; World Avia- 
tion Organization; U. 8. Aviation 
Organization; U.S. Federal Aviation 
Organizations; U. S. State Aviation 
Commissions; U.S. Aviation Exports; 
U. S. Air Attaches; Foreign Air At- 
taches at Washington; U. S. Senate 
Committees for Aviation; U.S. House 
Committees for Aviation; Aviation Ab- 
breviations; Famous Aviation Exhibits. 


The first aeronautical almanac pub- 
lished in the United States appeared in 
1786, at Lancaster, Pa., and was called 
The Balloon Almanac. For about 20 
years this early annual continued to ap- 
pear with its accounts of early balloon 
ascensions and other aeronautical in- 
formation. Some 160 years later the 
aeronautical almanac idea has been re- 
vived by Francis Walton, who, in 
The Airman’s Almanac has collected a 
large amount of miscellaneous and useful 
information about flying. 

The book is not limited to any par- 
ticular year but gives an overall view 
of the progress of aeronautics to date. 
Its 500 pages of small type are crowded 
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LOW-LOSS-—pespite neat AND HUMIDITY 


BM-16981 is a new phenolic, 
mica-filled molding material with 
extraordinary low-loss character- 
istics under hot, humid condi- 
tions. BM-16981, indeed, retains 
its superior insulation qualities 
after long periods of immersion— 
greatly surpassing in this impor- 
tant respect all other mica-filled 
phenolics tested by the Bakelite 
Laboratories. 

With its extreme resistance to 
water absorption, its excellent di- 
electric properties, and good mold- 
ing qualities, BM-16981 brings you 
the opportunity to improve the 


performance of molded parts in 
applications subjected to heat and 
high humidity. 

Specify BAKELITE molding ma- 
terial BM-16981 for completely 
new measures of service where at- 
mospheric conditions are generally 
unfavorable for electrical insula- 
tion. Department 25 will be glad 
to send you detailed information 
upon request. 


TRADE 


BAKELITE CORPORATION 
Unit of 
Union Carbide and Carbon Corporation 


30 EAST 42ND STREET, NEW YoRK 17, N.Y 
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with helpful reference information. 
A detailed index and many cross refer- 
ences aid the reader in locating desired 
information. 

Like other almanacs its chief interest 
lies in the variety of subjects treated, 
no attemmt being made to arrange them 
in chronological or systematic order. 
It should find a yearly welcome on all 
reference shelves as a_ supplement 
to other yearbooks. Farrar & Rine- 
hart, Inc., New York, 1945; 512 pages, 
$1.00. 


Air News Yearbook 
Edited by Phillip Andrews 


Contents: The U. 8S. Army Air 
Forces; Personal Planes; Naval Avia- 
tion to World War II; Naval Aviation 
in World War II; Naval Air Trans- 
ports; Lighter-Than-Air; Marine Corps 
Aviation; Coast Guard Aviation; The 
Royal Air Force at Home; The Royal 
Air Force Overseas; Strategy of the 
Royal Air Force, by Marshal of the 
Royal Air Force Sir Edward Ellington; 
Britain’s Fleet Air Arm, by Admiral 
Sir William James; The Russian Air 
Force, by Capt. Henry C. Stockman; 
The Italian Air Force, by Lt. James L. 
H. Peck; The German Air Force, by 
Capt. William H. Osborn; The Japanese 
Air Force, by Capt. Henry C. Stock- 
man; Data Section. 


Each yearbook has its special fea- 
tures which make it valuable as a part 
of the year’s record. The second vol- 
ume of this annual has particularly ef- 
fective photographs of types of airplanes 
in use by all countries. These are re- 
produced in gravure and are carefully 
selected so as to show the special char- 
acteristics of their subjects. 

General Arnold’s annual report is 
reproduced, thus making it available to 
many who would not otherwise have 
seen it in its complete form. A current 
history of the various branches of Ameri- 
can aviation gives clear statements of 
their progress. The work of the R.A.F. 
and the British Fleet Air Arm, the Rus- 
sian, Italian, German, and Japanese air 
forces are reviewed by experts. 

In the data section each of the leading 
Allied and enemy planes is described 
with as complete specifications as may 
be given at this time. Duell, Sloan and 
Pearce, Inc., New York, 1944; 296 
pages, $4.75. 


Rockets and Jets 


Herbert S. Zim 


Contents: The Story of Things Not 
Yet; Basic Principles; The Origin of 
the Rocket Idea; Rockets in Battle; 
Powder Rockets; Rocket Vehicles; 
Modern Battle Rockets; Aerial Rockets; 
Rockets for the Future; Decomposition 
or Combustion; The Liquid Fuels; 
Rocket Motors; Experimental Rockets; 
High-Altitude Rockets; Escape from 
the Earth; The Goals of Interplanetary 
Rockets; Interplanetary Problems; Jet 
Propulsion That Works; The Launching 
of the Squirt; Jets and Near-Jets; The 
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Secret Weapon; The Future of Rockets; 
The American Rocket Society and 
Others. 


.As the use of rockets and jet propul- 
sion expands, each new book treating this 
field adds further information that has 
been released by the military authori- 
ties. This book brings the reader up to 
the present and gives speculative opin- 
ions as to the future. The history of the 
development of reaction motive power 
is traced so that the work of the pioneers 
is differentiated and evaluated. 

In the chapters dealing with rockets, 
the different fuels used are discussed and 
the advantages and disadvantages of 
each are stated. All the known types 
from the skyrocket of fireworks displays 
to the large V-2 are described in detail. 
As is usual, the projected interplanetary 
rocket theories are explained with cau- 
tion. The jet-propulsion aircraft that 
have such a promising future are given 
their prominent place in the picture of 
postwar combat development. 

The book is written for the public, 
and the technical parts, while given 
authoritative backing, do not require 
any broad knowledge of engineering. 
Harcourt, Brace and Company, New 
York, 1945; 326 pages, $3.00. 


Theory of Flight 


Rishesd Von Mises 


Contents: The Atmosphere at Rest; 
Bernoulli’s Equation: Rotation and 
Circulation; Momentum and Energy 
Equations; Perfect and Viscous Fluids: 
Types of Flow; Air Resistance, or Para- 
site Drag; Fundamental Notions: 
Geometry of Wings; Empirical Airfoil 
Data; The Wing of Infinite Span; The 
Wing of Finite Span; Additional Facts 
About Wings; The Propeller; Outline 
of Propeller Theory; The Airplane 
Engine; The General Performance Prob- 
lem; Analytical Methods of Perform- 
ance Computation; Special Performance 
Problems; Moment Equilibrium and 
Static Stability; Nonuniform Flight; 
General Theory of Motion and Stability; 
Dynamic Stability of an Airplane. 


In writing this book the author’s aim 
has been to provide a text to develop 
interest in, and an understanding of, the 
fundamental principles that underly the 
design and operation of aircraft. The 
book is intended particularly for stu- 
dents who have reached the border line 
between the last year of college and the 
first year of graduate work. It is as- 
sumed that the reader is acquainted 
with the principles of calculus and has 
received some training in general me- 
chanics. 

The text is divided into five main 
parts—Equilibrium and Steady Flow in 
the Atmosphere; The Airplane Wing; 
Propeller and Engine; Airplane Per- 
formance; Airplane Control and Sta- 
bility. Under these main headings the 
appropriate chapters are grouped and 
each chapter is divided into subsections. 
At the end of these sections problems are 
stated, based on the subject treated, 
and these are to be worked out by the 


127 


student. For all main subjects numeri- 
cal examples are worked out in detail 
within the context. McGraw-Hill Book 
Company, Inc., New York, 1945; 629 
pages, $6.00. 


Proceedings of the Second 
Annual National Aviation 
Clinic 


Contents: The Call to Order; Avia- 
tion and the Government; Role of the 
Personal Airplane in Tomorrow’s Amer- 
ica; The Disposition of Warborn Sur- 
pluses; Aviation’s Crossroads and High- 
ways—Airports and Traffic Control; 
Travel and Trade By Air; Air Trans- 
portation—Its Military Significance; 
Fixed Base and Feeder Line Operation; 
Air Power; Training and Education in 
the Sciences and Arts of the Air. 


This report of the proceedings at the 
meeting at Oklahoma City covers the 
general subject of domestic aviation 
planning. Well-known speakers gave 
their opinions and these were discussed 
by delegates who were specialists in the 
many fields of nonmilitary aviation. 

The relationship of aviation to Gov- 
ernment brought out wide differences of 
opinion. The role of the personal air- 
plane in tomorrow’s America was stated 
in a hopeful spirit. Airports and traffic 
control were considered; fixed-base and 
feeder-line operation occupied one ses- 
sion; and, at the close of the meeting, 
education as relating to aviation was 
examined. 

The book has the advantage of in- 
formality and plain speaking, with the 
discussions bringing out the points of 
difference and the resolutions giving an 
indication of the subjects uppermost in 
the minds of those who are giving 
thought to postwar civil aviation. 

In addition to the reports of the formal 
sessions, the book contains the rules and 
procedure of the conference, the order 
of the program, the text and discussions 
of the resolutions, and lists of the com- 
mittees and delegates. Harlow Publish- 
ing Corporation, Oklahoma City; 396 
pages, $2.50. 


Aviation Radio 
Henry W. Roberts 


Contents: Understanding Aviation 
Radio; Primary Radio Facilities; Ad- 
vanced Radio Facilities; Radio Naviga- 


‘tion; Aviation Radio Apparatus. 


The author’s purpose in writing this 
book has been to provide the reader with 
knowledge of the various branches of 
aviation radio. The basic principles on 
which radio communication has been 
built are explained in language that can 
be understood by the layman. The es- 
sential elements of radio and those facts 
regarding electricity and electronics on 
which the comparatively new science 
rests are discussed. The history of radio 
is briefly reviewed. 

Some of the subjects discussed include 
the principles of radio direction finding, 
direction finders, radio ranges and bea- 
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Headquarters for GEARED MOTORS 


Air Associates designs, engineers and manufactures special geared motors 
for specific applications . . . These range from 1/100 hp to 4 hp intermittent 
rating... Four different frame sizes in production within this range enable 
us to produce motors to your specification and requirement ... Motors have 
magnetic clutch and brake, gear reduction, adjustable limit switches as 
required... The motor illustrated is typical of the problems brought to 
Air Associates for solution—and promptly solved! Designed to operate the 
cockpit canopy on a famous pursuit plane, this ’2 hp geared motor weighs 
9 Ibs.—delivers 250 in. lbs. of torque at 120 rpm of the output shaft, and 


still has 250% torque overload capacity . . . Inquiries on motors invited. 


e Arn Associates. we. 


TETERBORO, N. J. ... BRANCHES: CHICAGO, DALLAS, LOS ANGELES. .. 
ENGINEERS & MANUFACTURERS OF AIRCRAFT SPECIALTIES... 
SUPPLIERS OF ALL TYPES OF MATERIALS TO THE INDUSTRY SINCE 1927 
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cons, communication equipment, ad- 
vanced radio facilities, the principles of 
radio navigation, and the design, testing, 
and servicing of radio apparatus. Wil- 
liam Morrow & Company, New York, 
1945; 637 pages, $5.00. 


Production-Line Technique 
Richard Muther 


Contents: Line Production; Advan- 
tages and Limitations; Methods and 
Equipment; Movement of Material; 
Layout; Balance; Installation; Organi- 
zation and Planning; Materials Con- 
trol; Production Control; Quality; 
Maintenance; Personnel; Flexibility; 
Modifications of Line Production; Prob- 
lems. 


Based on firsthand field investigations 
of current practices in manufacturing 
plants, this book explains the funda- 
mentals of production lines, compares 
these fundamentals with job-lot manu- 
facture, and shows how production lines 
are set up and operated. The author’s 
aim has been to provide the reader with 
a clear understanding of the nature, 
advantages, and limitations of produc- 
tion lines. Steps to follow and pitfalls 
to avoid in setting up such a line are 
explained. The reader is provided with 
aknowledge of how to modify production 
to meet situations peculiar to certain 
plants. 

The book is divided into four main 
parts as follows: Part I, Line Produc- 
tion: Its Advantages and Limitations; 
Part II, Establishing the Line; Part III, 
Operating the Line; and Part IV, Di- 
versification in Line Production. Me- 
Graw-Hill Book Company, Inc., New 
York, 1944; 320 pages, $3.50. 


Cloud and Weather Atlas 


Hugh Dunean Grant 


Contents: How Clouds are Formed; 
Cloud Regions and Beyond; Cloud 
Classification; Heights of Clouds; 
Movements of the Air—Cyclones and 
Anticyclones; Air-Mass and Frontal 
Analysis; The Significance of Clouds for 
Tomorrow’s Weather; Fog and Visi- 
bility; Weather Signs and Optical Ap- 
pearances; Variations of Cloud Color; 
Cloud Codes and Weather Symbols; 
World Aspects; Pageant of the Sky—A 
Summary; Aerial Views of Clouds— 
Clouds in Flight, by Peter E. Kraght. 


This atlas has been prepared for the 
purpose of aiding observers in the identi- 
fication of the different cloud formations 
according to the International System of 
Classification. It contains 166 photo- 
graphic reproductions of cloud forma- 
tions that are identified by family, 
genus, species, and variety. 

Typical cloud formations are analyzed 
with respect to the weather that can be 
expected. Information is given about 
such phenomena as_ thunderstorms, 
tornadoes, dust storms, lightning, the 
Aurora Borealis, and other weather 
signs and optical appearances. A dis- 
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cussion is given of air masses and fron- 
tal analysis. 

Numerous charts, diagrams, and 
tables are included, as well as a compila- 


Book 


The Dyess Story, by Lt. Col. Wil- 
liam E. Dyess, edited by Charles 
Leavelle; G. P. Putnam’s Sons, 
New York, 1944; 182 pages, $2.00. 

The tragic story of the career of Lt. 
Col. William E. Dyess is edited post- 
humously as a part of the heroic record 
of our airmen in the Philippines. 

The larger part of the book is devoted 
toan account of the experiences of prison- 
ers in Japanese camps and during their 
forced marches. The sufferings of these 
men were so horrible that without such 
a reliable account they would seem to 
be unbelievable. 

Colonel Dyess was a gallant pilot and 
his accidental death was a great loss to 
the Air Forces. It is fortunate that be- 
fore his death he related his experiences 
so that they will always be part of the 
record of the heroism of our airmen dur- 
ing the early days of the war. 


Medicine and the War, edited by 
William H. Taliaferro; The Univer- 
sity of Chicago Press, Chicago, 1944; 
193 pages, $2.00. 

A series of lectures by specialists in 
various branches of medical science. 
Dr. Henry T. Ricketts, Associate Pro- 
fessor of Medicine at the University of 
Chicago, in asummary of aviation medi- 
cine reviews the historical background 
of aeromedicine and gives the latest de- 
velopments in high-altitude effects on 
pilots, anoxia, and speed and accelera- 
tion. 


International Standardization Re- 
port of the United States Aeronauti- 
cal Standards Mission to Great Brit- 
ain; National Aircraft Standards 
Committee of the Aeronautical Cham- 
ber of Commerce of America, Inc., 
and the Society of Automotive Engi- 
neers, Inc., New York, 1944; 99 
pages. 

This report gives the results of dis- 
cussions between the U.S. Aeronautical 
Standards Mission and those organiza- 
tions and firms in England interested in 
standardization. 

The mission held many meetings at 
which the problems of international 
standardization were considered. It is 
evident from the report that progress is 
being made in a reciprocal exchange of 
standardization information. The work 
of the various organizations here and in 
England which are charged with stand- 
ardization is outlined. The standardiza- 
tion procedure and policies that relate 
to materials, processes, and parts are 
given in detail. 

The report is a worthwhile contribu- 
tion to the consideration of standardiza- 
tion from the international viewpoint. 
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tion of the symbols used by the U.S. 
Weather, Bureau and a typical weather 
map. Coward-MecCann, Inc., New 
York, 1944; 294 pages, $7.50. 


Notes 


The Future of Industrial Research; 
Standard Oil Development Company, 
New York, 1945; 173 pages. 

Research has played such an impor- 
tant part in the progress of aeronautics 
that the papers presented at a forum 
organized by the Standard Oil Develop- 
ment Company will be of immediate 
interest. 

The problems of research conducted 
by the Government, by large and small 
units of industry, and by universities are 
all discussed by leaders in the field of 
scientific investigation. They give an- 
swers to some current problems and ask 
many new questions. 

It is of especial interest to those en- 
gaged in aeronautical activities that 
there was general agreement that the 
National Advisory Committee for Aero- 
nautics had set a pattern that could be 
used in the future by Government agen- 
cies. 


Our Fighting Ships, by Mitchell 
D. Katz, Jr., Herbert C. Lee and 
Edwin L. Levy, Jr.; Harper & Broth- 
ers, New York, 1945; 89 pages, $2.50. 

This edition, containing data about 
the ships of the United States Navy, in- 
cludes a section on aircraft carriers of 
all types now in service. The principal 
characteristics of each type are listed 
and described. 


The Far Shore, by Lt. Comdr. Max 
Miller; Whittlesey House, MceGraw- 
Hill Book Company, Inc., New York, 
1945; 173 pages, $2.50. 

One of the most experienced corre- 
spondents, who is serving in the Navy, 
has written an eyewitness story of the 
invasion of Normandy and Italy, vividly 
narrating the work of our landing craft 
and the difficulties they had to overcome. 
One chapter in the book tells of the 
author’s flight from Ireland to Africa, 
with a description of Gibraltar. 

The illustrations are official Navy 
and Coast Guard photographs. All 
royalties from the sale of the book are 
directed to the Secretary of the Navy for 
distribution to such naval welfare funds 
as may be selected. 


Economic Implications of Aircraft, 
by Caroline Isard and Walter Isard; 
The Quarterly Journal of Economics, 
New York, 1945; 25 pages. 

This reprint from the February, 1945, 
issue of The Quarterly Journal of Econom- 
ics is a study of the impact of air- 
transport technology on the national 
economy of the United States. It re- 
views the cost of air transport and in- 
dicates its role in the future transport 
structure. The effects of shifting popu- 
lation, investment outlets, export possi- 
bilities, and the general concepts of the 
assistance that must be given to both 


{ 

nee 

& 

i 


130 AERONAUTICAL ENGINEERING REVIEW 


national and international air transport 
are all considered in determining the ex- 
tent to which the potentialities of air- 
craft will affect transport economy of the 
future. 


Wings for Peace, by A. Markle; 
Labour Party Publications Depart- 
ment, London, 1944; 22 pages, 4d. 

This British publication is one of a 
series of Labour Party pamphlets. 
The subject of labor’s postwar policy for 
civil flying is discussed. Consideration 
is given to the future organization and 
control of civil flying. 


New World of Machines, by Har- 
land Manchester; Random House, 
New York, 1945; 313 pages, $3.00. 

This review of the miracles of modern 
technical development includes many 
that have to do with aviation. New 
fuels, radar, jet propulsion, the helicop- 
ter, and other related aeronautical ad- 
vances are described, with background 
histories. For a survey of the applica- 
tion of science to industry and personal 
uses, the book is interesting and informa- 
tive. 

Introduction to Global Geography, 
by Bernice Baxter and Thad Stevens; 
Harr Wagner Publishing Company, 
New York, 1945; 122 pages, $1.92. 

The changed attitude toward geog- 
raphy as a result of the airplane is out- 
lined in this book, which shows how to 
read maps and globes and discusses 
various old and new projections. The 
land and water areas are described and 


SENSENICH 


on AERONCA 


Approval by factory engineers and test 
pilots makes Sensenich Propellers stand- 
ard equipment on America’s leading air- 
planes. That is your guarantee of quality 
and performance. Insist on a Sensenich. 


Prompt repair service now available. 


SENSENICH 


Adjacent to Lancaster Municipal Airport, Lancaster, 
Pennsylvania— West Coast Branch, Glendale, California 


their interrelationship is shown. The 
position of the earth and its movements 
are explained with observations about 
weather and climate. 

New ideas of distance and direction 
which have to be considered by airmen 
are outlined. The presentation of the 
new global geography is made in non- 
technical language and is suitable for 
students as well as those who wish to 
review their geography in the light of 
recent progress. 


Civil Air Regulations for A-and-E 
Mechanics; Aero Publishers, Los 
Angeles, 1944; 111 pages, $2.50. 

This book contains a reprint of a 
group of the Civil Air Regulations of 
which knowledge is required by members 
of the armed forces and others who are 
applying for C.A.A. certificates for air- 
men and mechanics. A reproduction of 
the U.S. Department of Commerce book- 
let Pilot Written Examination Guide-book 
constitutes Section One, because it con- 
tains information useful to those plan- 
ning to take C.A.A.written examinations 
for airmen certificates. The other sec- 
tions include parts of the regulations 
and amendments applying specifically 
to the information needed by aircraft 
mechanics and aircraft-engine me- 
chanics. A list of check questions and an 
appendix containing the rules for type 
and production certificates complete the 
volume. 


The Young Officer’s Guide to Air 
Force Law, by F. J. O. Coddington; 
Gale & Polden, Limited, London, 
1944; 154 pages, 2s. 6d. 

This book is essentially a translation 
into Air Force language of the 15th edi- 
tion of the author’s book titled Young 
Officer’s Guide to Military Law. It is in- 
tended to provide the junior officer with 
an understanding of the Air Force law 
concerned with offenses under military 
regulations. 


Nautical Mathematics and Marine 
Navigation, by S. A. Walling, J. C. 
Hill, and C. J. Rees; The Macmillan 
Company, New York, 1944; 221 
pages, $2.75. 

This book is designed mainly for those 
anticipating sea service. It is composed 
of two distinct parts. The first contains 
a review of elementary arithmetic and 
algebraic and geometric principles hav- 
ing nautical pertinence. The second out- 
lines the fundamentals of navigation and 
shows how the mathematics are applied 
to the problems of seamanship. 


A Survey of Post-War Travel, 
National Association of Travel Of- 
ficials, Chicago, 1944; 50 pages, $5.00. 

A collection of reports dealing with 
postwar travel, including air transport. 
They give the results of a nation-wide 
survey of the subject which was made to 
provide a base from which to project 
future developments in personal trans- 
portation. 


Five-Figure Logarithm Tables; His 
Majesty’s Stationery Office, London, 
1944; 120 pages, 7s. 6d. 

This is a collection of three-com- 
ponent, five-figure tables of logarithms 
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and logarithmic trigonometric functions, 
It contains (1) Chappell’s table of loga- 
rithms, giving five-figure logarithms of 
the numbers 10,000 to 40,000 and 4,000 
to 10,000; (2) von Rohr’s table of five- 
figure logarithms of the sines and tan- 
gents of the angles 0°.000(0°.001)5°.000: 
(3) Bremiker’s table of five-figure loga- 
rithms of sines, tangents, cotangents, and 
cosines of the angles 0°.00(0°.010)- 
45°.00. The collection is designed pri- 
marily to meet the wartime requirements 
of the optical industry. 


Splicing Wire and Fiber Rope, 
by Raoul Graumont and John Hensel; 
Cornell Maritime Press, New York, 
1945; 114 pages, $2.00. 

Illustrated by drawings and _ photo- 
graphs, simple directions are given for 
executing all types of splices with both 
fiber and wire rope. Among the opera- 
tions explained are flexible and nonflex- 
ible cable splices used in aircraft cord; 
eye splices, back splices, tail splices, 
short and long splices; grommets; and 
lock tucks in various kinds of eye splices. 
Instructions for meshing and socketing, 
information about rigging blocks and 
tackles, and a glossary of rope terms are 
included. 


National Fire Codes, Vol. I, 1945, 
compiled by Robert 8S. Moulton; 
National Fire Protection Associa- 
tion, Boston, 1945; 591 pages, $3.00. 

Superseding the National Fire Codes 
for Flammable Liquids and Gases, Edi- 
tion of 1943, this volume incorporates 
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There are certain folks with Hyatt who 
won’t believe anything they are told about 
a bearing. They have to see for themselves! 

That’s their job. It starts even before 
we get the steel from which the bearings 
are made. Hyatt metallurgists are right 
in the steel mills to see that specifications 
are met. It continues through the various 
steps of precision manufacture until the 
finished Hyatt Roller Bearing is finally 
assembled and shipped. 

It isn’t going to extremes to have so 


many men and women operators spend- 


Bearing Good 


ing all of their time testing, inspecting, 


checking and rechecking Hyatt Roller 
Bearings. This sort of painstaking care 
is one of the things that makes a bearing 
good. 

And it pays! For faultless bearings are 
essential to faultless operation—whether 
the application is for the machine that 
makes a bomber’s crankshaft, or for the 
crankshaft after it’s in the bomber. 

Hyatt Roller Bearings have to “make 
good”, so they have to be made good! 
That’s why so many are used. 


HARRISON, NEW JERSEY 
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But...do you know how it can be 


There is scarcely an industry that can’t make profitable 
use of modern engineered Cellular Rubber in its products 
or processes. It is available now —and can be made to 
order in practically any form — molded to shape, in die 
cut designs, or in sheets, slabs, strips, cord, tubing, or 
bonded to fabrics. 

Methods developed in our laboratories enable us to 


control density, tensile strength, resistance to oils and 


Wlolded and Peapod fo serve you? 


greases ... chemicals... oxidation. One or more of these 
qualities may easily improve your product's efficiency, 
lengthen its working life. 

Basic forms are: SPONGEX* -— with interconnecting 
cells; CELL-TITE* soft — Rubber- 


ized curled hair or bound fibre is also available in molded 


with individual cells. 


and die cut forms for cushioning or packing delicate 
instruments. Why not send for samples and prices. 


* TRADE MARK REG. | AT. OFF. 


SUGGESTED USES: Dampening Sound or Vibration * Sealing * Insulating * Gasketing 
* Cushioning * Weatherstripping * Space Filling * Dust Proofing * Protective Packing 


Sponge Rubber Products Co. 


109 Derby Place, Shelton, Conn. ° 


Sales Offices: New York * Chicago * Washington * Detroit * Boston * Dayton * Syracuse * Philadelphia 


WORLD’S LARGEST MANUFACTURERS OF CELLULAR RUBBER AND BONDED FIBRE PRODUCTS 


Plants in Derby and Shelton, Conn. 
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Jelphia 
DUCTS 


the N.F.P.A. standards pertaining to 
flammable liquids, gases, chemicals, and 
explosives, and certain related reference 
material. The codes are in the form of 
suggested ordinances, standards, or 


recommended good-practice require- 
ments for safeguarding life and property 
against fire caused by the agents referred 
10. 


Industrial Housekeeping Manual, 
by R. F. Vincent; National Fore- 
men’s Institute, Inec., Deep River, 
Conn., 1945; 115 pages, $2.50. 

Addressed mainly to building man- 
agers, supervisors, and cleaning-crew 
foremen, this handbook offers a guide to 
theestablishment of an adequate “‘house- 
keeping” and cleanliness program in 
plants, factories, and offices. Operating 
instructions and advised work pro- 
cedures are reported to be the result of 
motion and time studies, field experience, 
discussions with competent representa- 
tives of equipment firms, and knowledge 
of the chemical characteristics of cleans- 
ing materials. 


Allied and Enemy Aircraft; Cale & 
Polden, Limited, London, 1944; 56 
pages, 2s. 

A new edition of a pocket guide to the 
most important American, British, and 
German aircraft, corrected to July, 1944. 
It contains silhouettes and brief descrip- 
tions of bombers, fighters, and other 
military aircraft likely to be seen in 
the western and south European 
areas, 


Plastics Catalog; Plastics Cata- 
logue Corporation, New York, 1945; 
1,178 pages, $6.00. 

This ninth and expanded edition of 
the comprehensive Plastics Catalog re- 
views the plastic industry's wartime ad- 
vances. The entire contents of the 
book, including the charts and directory 
sections, have been revised and made 
current; the technical section has been 
augmented to include «a compilation of 
important data on the properties of 
plastics; and new articles and illustra- 
tions have been added. 

The text is divided into eleven dif- 
lerent sections, an appendix, and a direc- 
tory. The sections are headed Progress 
in Plastics; Technical Data; Materials; 
Engineering Design; Molding, Extrud- 
ing, and Casting; Fabricating, Finish- 
ing, and Assembly; Machinery and 
Equipment; Laminates, Plywood, and 
Vulcanized Fiber; Coatings; Synthetic 
Fibers; Synthetic Rubber and Rubber- 
Like Plasties. 


Attitude, by Jerome Lederer; 17 
pages, $0.25. 

Electrical Principles, by John W. 
Stone; 153 pages, $1.25. 

Electrical Shop, by John W. Stone; 
lh pages, $0.40. 

Engine Principles, by James W. 
Etchison; 233 pages, $1.75. 

Flight Crew Training Program; 
26 pages, $0.25. 

Flight Principles, by Sherman EF. 
Crites; 61 pages, $0.60. 

Hydraulic Principles, by James W. 
Etchison: 98 pages, $1.00. 
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Instructor’s Manual, by Howard K., 
Morgan; 28 pages, $0.25. 

Loading and Cruising, by John J. 
Ford; 110 pages, $1.00. 

Mechanical Principles, by Sherman 
kK. Crites; 66 pages, $0.60. 

Mechanics Handbook; 55 pages, 
$0.60. 

Navigation Principles, by Elbert F. 
Blackburn; 219 pages, $1.75. 

Of Instruments and Things, by 
W. A. Straith and Robert N. Buck; 
20 pages, $0.25. 

Pilot’s Technical Manual, by R. 
Dixon Speas; 114 pages, $1.50. 

Radio Operating, by John W. Stone; * 
65 pages, $0.60. 

Radio Principles, by John W. Stone; 
139 pages, $1.00. 

Refueling the Airplane, by A. G. 
Thomas; 28 pages, $0.25. 

Stock Clerk’s Manual, by Gordon 
Brock; 90 pages, $1.00. 

Use of Numbers, by Howard K. 
Morgan; 66 pages, $0.60. 

Weather Principles, by Peter E. 


Kraght; The Infantry Journal, 
Washington, D.C., 1944; 106 pages, 
$1.00. 


This group of 20 manuals was pre- 
pared for the instruction of flight and 
ground crews. They were originally 
published by the Airlines War Training 
Institute. In some of these books the 
question-and-answermethod of presenta- 
tion is used and classroom problems 
and material for home study are in- 
cluded. Fundamental principles are ex- 
plained with the aid of charts, diagrams, 
sketches, and photographs. 


Conference Leader Training, by 
Edward Maclin and Paul T. 
McHenry; National Foremen’s In- 
stitute, Inc., Deep River, Conn., 
1945; 77 pages, $2.50. 

A book written for the purpose of fur- 
nishing helpful information for those 
who must conduct conferences. The 
underlying principles of conference lead- 
ing are set forth. The authors present 
in practical form the various devices 
used in dealing with different situations, 
as well as the techniques involved in 
planning and leading a discussion. 


Engineering Contracts and Specifi- 
cations, by Robert W. Abbett; John 
Wiley & Sons, Inc., New York, 1945; 
188 pages, $2.25. 

Legal and business aspects of the engi- 
neering profession are dealt with in this 
reference and textbook. Contract pro- 
cedure is developed along the lines of 
private practice but attention is directed 
to matters in which Government. pro- 
cedure differs. One chapter is devoted 
toasummary of the elements of business 
law which are significant in contract 
relationships. Instructions for speci- 
fication writing are given. 


Electrical Drafting, by D. Walter 
van Gieson; McGraw-Hill Book 
Company, Inc., New York, 1945; 140 
pages, $1.50. 

Drafting technique as applied to elec- 
tric-circuit diagrams and wiring plans 
is the phase of technical drawing dealt 
with in this book. The reader is car- 
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ried by a«graded series of drawings, 
plates, and explanations, from the simple 
form of electrical diagrams to those that 
are more complex. It is assumed that 
the potential electrical draftsman has an 
elementary knowledge of the electric 
circuit. A chapter is given to aireraft- 
wiring plans. 


Theorie der Differentialgleichungen 
(Theory of Differential Equations), 
by Ludwig Bieberbach; published and 
distributed in the public interest by 
authority of the U.S. Alien Property 
Custodian by Dover Publications, 
New York, 1944; 399 pages, $3.75. 

This is a German book on ordinary 
and partial differential equations of the 
first and second order. It is intended 
for the student who has not gone deeply 
into the subject of differential equations. 
Important modern problems in this field 
are discussed. 

The marginal-value problems of ordi- 
nary differential equations are presented 
in anew way, according to the reséarches 
of Pruefer. An outline of the Lie Theory 
and of the Poinearé statement. of the 
asymptotic integration is added to this 
third edition. 


How to Handle Labor Grievances, 
by John A. Lapp; National Fore- 
men’s Institute, Inc., Deep River, 
Conn., 1945; 293 pages, $4.00. 

Plans and procedures for dealing with 
labor grievances are suggested. The 
history of the development of grievance 
plans and problems which have resulted 
from various established systems are 
reviewed. 


Strength Properties of Yellow Pop- 
lar from Virginia, by E:. George Stern; 
reprinted from the Bulletin of the 
Virginia Polytechnic Institute, Engi- 
neering Experiment Station Series No. 
59, December, 1944; 36 pages. 

A report is made of an investigation 
of the strength properties of yellow 
poplar, conducted to supplement the 
available information regarding this 
variety of wood. The data are based on 
tests of specimens taken from a selected 
tree growth in Tazewell County, Va. 
They are applicable in designing wooden 
aircraft structures for which information 
is needed with regard to the performance 
of the wood under stress. Using the 
text data given, correlations are feasible 
of the various stresses and moduli in 
flexure, in tension parallel to grain, and 
in compression parallel and perpendicu- 
lar to grain. 

Following a description of the in- 
vestigation, sections of the article con- 
tain statements of the physical prop- 
erties of the wood, its strength proper- 
ties, the variations in strength properties 
within the tree, the correlation of the 
strength properties, and a summary of 
the results. Numerical tables and 
graphs give visual expression to the 
figures. 

A supplementary article by Earle B. 
Norris, Dean of Engineering, describes 
the wood research laboratory of the Vir- 
ginia Polytechnic Institute, at which 
the tests were conducted. 
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Jack of all Raids 


Target of opportunity, the long suit of any B-25 or busting up a jungle troop concentration with 
Mitchell, and when the target does not readily lawnmower efficiency, the B-25 takes them all 
present itself, you can depend on American in stride. To the Japs, this rugged plane is nick- 
pilots to make the opportunity. Whether it’s a named The Flying Pillbox; to American pilots, 
bombing mission requiring pinpoint precision it’s the work horse of the Army Air Forces. 


THREE MODELS OF THE B-25 MITCHELL—EACH DESIGNED FOR A SPECIAL TYPE OF COMBAT OPERATION 


PINPOINT PENETRATION PUNCH 
This is the bomb-sight nose of ao B-25 B-25 Mitchell with eight 50-caliber ma- Famed 75 mm cannon nose of the B-25 
Mitchell. This model is used for pinpoint chine guns in the nose. This model used Mitchell delivers knockouts to pillboxes, 
precision bombing from medium altitudes. for penetrating jungle undergrowth. punches holes in Jap commuhications. 


North American Aviation Sets the Pace 


PLANES THAT MAKE HEADLINES... the P-51 Mustang fighter (A-36 fighter-bomber), B-25 and PBJ Mitchell bomber, the 
AT-6 and SNJ Texan combat trainer. North American Aviation, Inc. Member, Aircraft War Production Council, Inc. 


give 
geog 
In 
spec 


pupi 
tion. 

Tl 
aero: 
erro! 
deve 
chin 
there 

Tl 
bring 
hes ¢ 


from 
phot 
alr fi 
row 

By 
lourt 
abso. 
tion. 
princ 


|| 
avs 
+ 
t 194 
| 5 at 
Sibe 
tech 
cuss 
BONDs 
ATS 
pag 
You help deliver Mir 
© next SQuadron > Mir 
Salis 
Mac 
194; 
A 
Whi 
Nev 
A 
by 
Con 
page 
T 
usec 
| 
mail 
Tl 
an al 
at 


=_ 


ce 


he 


BOOKS 


Fiction and Juvenile Books 


A Yankee Flier in Italy, by Al 
Avery; Grosset & Dunlap, New York, 
1944; 212 pages, $0.60. 

This is another Al Avery story of the 
thrills and adventures of an American, 
an Irish, and an English pilot who car- 
ried through spectacular flights regard- 
less of orders. They are taken prisoner, 
escape, and engage in two daring rescues 
near Naples. For those who like hair- 
raising dare-devil escapades this story 
will provide an evening’s entertainment. 


Sky Highways, by Trevor Lloyd; 
Houghton Mifflin Company, Boston, 
1945; 61 pages, $2.50. 

The author, Professor of Geography 
at Dartmouth College, writes of his 
flight around the world via Africa, China, 
Siberia, and Alaska. The book follows 
his diary and tells of his interesting ob- 
servations of people, cities, and flying 
technique. Two of the chapters dis- 
cuss meteorology and map making in 
terms understandable by lay readers. 

By experience, a demonstration is 
given of the impact of the airplane on 
geography and world space. Written 
in nontechnical language, it will be of 
special interest to young people. 


The Men Who Gave Us Wings, 
by Rose N. Cohen; The Macmillan 
Company, New York, 1944; 210 
pages, $1.08. 

Planes for Bob and Andy, by 
Miriam Blanton Huber, Frank Seely 
Salisbury, and Arthur I. Gates; The 


Macmillan Company, New York, 
1943; 352 pages, $1.12. 
Airplanes at Work, by Gertrude 


Whipple; The Macmillan Company, 
New York, 1944; 248 pages, $1.00. 

Aviation Science for Boys and Girls, 
by Charles K. Arey; The Maemillan 
Company, New York, 1944; 229 
pages, $1.12. 

This series of four books, designated 
is “Aviation Readers,” is intended to be 
used in primary schools to acquaint 
pupils with the art and science of avia- 
tion. 

The first book is a sketchy history of 
aeronautics, which contains many of the 
errors found in popular accounts of the 
development of balloons and flying ma- 
chines. It is written for youths and 
therefore has to be in simple language. 

The second of the series is intended to 
bring the student closer to the actuali- 
ties of flying and enlarge his vocabulary. 
It tells the story of two boys who take 
fying instruction and eventually carry 
mail and take passengers for short flights. 

The third reader describes the work 
an airplane does. One half of the book 
is about service aviation, fighting fire 
from the air, air transport, and nerial 
photography. The other half is about 
air fighting over land and sea. Tomor- 
tow's airplanes are sketched briefly. 

By the time a pupil has reached the 
fourth book in the series he is able to 
absorb more technical aspects of avia- 


tion. In understandable words, the . 


Pineiples of flight and its required ac- 


cessories are stated so that boys and girls 
can grasp the underlying reasons for the 
successful operation of an airplane. 

The entire series gives a well-rounded 
approach to flying and will be useful in 
schools and in home study. 


Flight Nurse, by Georgia Craig; 
Arcadia House, Inc., New York, 
1945; 256 pages, $2.00. 

This novel gives a fair idea of the life 
of a flight nurse in the Pacific area. A 
nurse in a hospital becomes involved in 
a triangular love affair at Palm Beach. 
Later, the participants come together in 
Italy and in the South Pacific. The 
book will stimulate an interest in the 
career of a flight nurse and show pros- 
pective candidates that the hardships of 
nursing may have a sidelight of romance. 


Jet Plane Mystery, by Roy J. 
Snell; Wileox & Follett Company, 
Chicago, 1944; 244 pages, $1.00. 

The scene of this book is the Pacific 
where the pilot of a Navy scout plane 
assigned to an aircraft carrier discovers 
that the enemy has a mysterious plane. 
After a battle with Jap Zero fighters, the 
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pilot and his radio operator are forced 
down at sea, reach an island, and dis- 
cover that the mysterious craft is an 
American jet-propelled amphibian. 

The story tells of romance, cannibals, 
and jungle life, leading up to the capture 
of the jet machine. 


A Yankee Flier in Normandy, by 
Al Avery; Grosset & Dunlap, New 
York, 1945; 209 pages, $0.60. 

As each new theater of operations 
opens books appear using it as a back- 
ground. This book is the story of a pilot 
who assists the Maquis before the in- 
vasion of Normandy by flying supplies to 
them. He gets caught in France during 
the invasion, renders service to the para- 
troopers by blowing up a bridge, and, 
by violating orders, rescues pilot friends. 


School in the Sky, by Ruth and 
Latrobe Carroll; The Macmillan 
Company, New York, 1945; 136 
pages, $1.75. 

This story for children tells of a trip 
of eight young pupils, their school 
teacher, and a cow on an air voyage 
from the United States to Greenland 
and the North Pole. From there they 
flew over Siberia and China to the South 
Pole, returning home by the way of 
South America. 


Library Accessions 


Harrying the Hun, by Norman 
Demuth; John Crowther Ltd., Lon- 
don, 1941; 120 pages, 1s, 3d. 

A’ handbook of scouting, stalking, 
and camouflage. German “trick” tac- 
tics and how to combat them are part of 
the study. 


Practical Camouflage, by Norman 
Demuth; John Crowther Ltd., Lon- 
don, 1942; 72 pages, 1s. 3d. 

A discussion of camouflage tech- 
niques and problems as they affect and 
concern the Home Guard. In dealing 
with the art of concealment, this 
booklet concentrates mainly on its static 
phases. 


A Catechism of Air Raid Precau- 
tions, Parts 1 and 2, by Norman Ham- 
mer; John Bale, Sons & Curnow, 
Ltd., London, 1939; 5th Edition, 
1s. 2d., per volume. 

Intended especially for first-aid and 
casualty service volunteers and for air- 
raid wardens, these two booklets con- 
tain advice on air-raid precautions 
presented in the form of questions and 
answers. They also include data per- 
taining to the protection of the civil 
population in chemical warfare, gas 
first aid, and the medical and nursing 
treatment of gas cases. The training 
and work of A.R.P. casualty services 
and the general principles of local and 
industrial schemes for air-raid protec- 
tion are also covered. The fifth edi- 
tion offers additional and altered mate- 
rial, especially in connection with the 
organization and training of A.R.P. 
services. 


Molesworth’s Aeronautical Engi- 
neers Pocket Book, by Albert Peter 
Thurston and W. O. Manning; E. & 
F. N. Spon, Ltd., London, 1942; 321 
pages, 10s. 

A compilation of tables and data use- 
ful to those engaged in the design of air- 
craft and aircraft engines presented in a 
book small enough to be carried in one’s 
pocket. 


The Conduct of A.R.P. Incidents, 
by T. E. Browne; Jordan & Sons, 
Ltd., London, 1942; 48 pages, Ls. 

Second edition of a guide for person- 
nel of the civil defense services. Based 
on practical “blitz” experience, this 
pamphlet outlines and explains their 
duties during air raids. It also con 
tains data about the different units and 
their organization. 


American Type Designations, Ex- 
plaining the System of Naming and 
Numbering of U.S. Aircraft; Real 
Photographs Company, Ltd., South- 
port, England, 1942; 16 pages, ls. 

An interpretation ‘of the system of 
naming and numbering United States 
aircraft. 


The Aircraft Press Tool Maker, by 
William 8. B. Townsend; Sir Isaac 
Pitman & Sons, Ltd., London, 1942; 


- 75 pages, 5s. 


Advice is given on how to make dif- 
ferent types of press tools for aircraft. 
Such knowledge is included as will en- 
able a good toolmaker to carry out his 
own ‘heat-treatments on materials in 
general. 
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WHEELS 
and BRAKES 


mean GOOD FOOTINGS—both 
on the ships—and on operating 
reports—for reasons like these: 


1. WEIGHT SAVING . . . for more pay-load. 


2. SIMPLE DESIGN . . . for easy maintenance. 


3. ADVANCED ENGINEERING and RUGGED CON- 
STRUCTION .. for accurate control, rapid heat 
dissipation, freedom from fading, grabbing, warping, <2 by J 
seizing. Brakes conservatively designed to safely 
take up to 100% overloads in emergencies. a r : . book 


4. LOW COST PER LANDING . . . for revenue-retain- On all us pisciiaitadaihias ndthalais Em 
 ienliaalinaeil Boeing B-17 and B-29 and Consolidated B-24 by A 
... Hayes Wheels and Expander Tube Brakes. direct 


Western Representative: Airsupply Co., 5959 W. 3rd St., Los Angeles 36, Calif. a 
HAYES INDUSTRIES, INC. Home Office: JACKSON, MICHIGAN, U.S. A. 


BN | chil 
| 
— 
WN 
qd 
| 


The Story of Blossom the Brave 
Balloon, by kk. F. Herbert; Frederick 
Muller, Ltd., London, 1941; 26 
pages, 2s. 6d. 

A “picture book” for very young 
children. 


Aircraft Instruments, Their Con- 
struction and Maintenance, by J. 
Riley; N.A.G. Press Ltd., London, 
1942; 74 pages, ls. 6d. 

A primer describing the functions of 
yarious aircraft instruments, funda- 
mental principles of their design and 
calibration, and methods of mainte- 
nance. It takes into consideration the 
altimeter, air-speed indicator; rate-of- 
climb indicator; gyroscope; directional 
gyro; turn-and-bank indicator; artifi- 
cal horizon; longitudinal clinometer; 
hoost gage; and tachometer. There 
are also sections on the electrical en- 
gine-speed indicator; transmitting 
radiator thermometer; oil-temperature 
thermometer; transmitting air tem- 
perature thermometer; engine-cylinder 
thermometer; oil-pressure gage; trans- 
mitting fuel-pressure gage; fuel-con- 
tents gage; electrical fuel-contents 
gage; undercarriage-position indicator; 
magnetic compass; and others. 


Camouflage Simply Explained, by 
Lt. Col. Cyril H. Smith; Sir Isaac 
Pitman & Sons, Ltd., London, 1942; 
32 pages, 9d. 

Principles of concealment methods 
are explained in elementary terms. The 
manual was designed as a guide for 
British Home Guard and A.T.C. per- 
sonnel. 


Air Training Mathematics, by I. R. 
Vesselo; Sir Isaac Pitman & Sons, 
Ltd., London, 1942; 44 pages, 9d. 

Written to meet the needs of those 
who wish to train for air crew or ground 
staff duties, this booklet contains exer- 
tises in the required mathematics. 
It includes some arithmetic, algebra, 
geometry, and a little navigation. 


Sequence of Flying Instruction, 
1938; Canadian Department of 
Transport, Civil Aviation Division, 
Ottawa, 1940; 44 pages. 

As reprinted from outlined R.C.A.F. 
procedure, these notes have been com- 
piled as a simple afid concise form for 
fight instructors to follow in teaching 
fundamental principles of maneuver 
and control. The advised sequence is 
divided into 27 lessons, each supple- 
mented by explanatory notes and 
hints on demonstration. 


Vozdushnyi Parad (Air Parade), 
by E. Tarakhovskaia; Detizdat, 
Moscow, 1937; 8 pages. 

_ Written in verse, this is an illustrated 
ooklet for children about airplanes. 


Employment and Earnings in the 
Engineering Profession, 1929 to 1934, 
by Andrew Fraser, Jr., under the 
direction of A. F. Hinrichs; U.S. 
Department of Labor, Bureau of 
labor Statistics, Bulletin No. 682; 
3. Government Printing Office, 
Nashington, D.C., 1941; 235 pages, 
2), 
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Prepared at the request of the Ameri- 
can Engineering Council, this report 
deals with the changes in employment 
opportunity and income within the en- 
gineering profession during the years 
from 1929 to 1934. Effects of the de- 
pression upon professional engineers 
during that period are indicated. The 
basis for the report is information col- 
lected in 1935 by the Bureau of Labor 
Statistics. 


The Construction and Calibration 
of the V.P.I. Wind Tunnel, by Norval 
White Conner; Bulletin No. 29, 
Engineering Experiment Station, Vir- 
ginia Polytechnic Institute, Blacks- 
burg, Va., 1937; 32 pages, $0.20. 

Descriptive data and_ specifications 
relative to the construction and ea- 
pacity of the wind tunnel at Virginia 
Polytechnic Institute are offered not 
only as a guide for the construction of 
similar tunnels but also to acquaint 
engineers and industries with wind- 
tunnel facilities available for research on 
aerodynamic problems. The results of 
tests made upon standard geometric 
forms are reported and the turbulence is 
compared with that of tunnels belong- 
ing to other aerodynamic laboratories. 


Air of Glory, A Wartime Scrapbook, 
by Cecil Beaton; British Informa- 
tion Services, New York, 1941; 88 
pages, $1.75. 

A collection of photographs depicting 
various aspects of the wartime scene. 


The Nature of Modern Warfare, 
by Cyril Falls; Methuen and Com- 
pany, Ltd., London, 1941; 2nd Edi- 
tion, 101 pages, 4s. 

Four of the five chapters in this book 
are the Lees Knowles Lectures given at 
Cambridge University in 1941. The 
subjects dealt with are the doctrine of 
total war, the mechanized attack, tac- 
tics of defense, and strategy. The 
fifth chapter contains notes on mountain 
warfare. 


The Pilot’s Book on Elementary 
Aero-Engines, by H. C. Russell; 
George Allen & Unwin Ltd., London, 
1942; 73 pages, 2s. 6d. 

Elementary principles of aircraft en- 
gines are outlined. The book contains 
informative details regarding the con- 
struction and operating principles of 
the four-stroke internal-combustion en- 
gine; lubrication, carburation, and 
magneto ignition of aircraft engines; 
and the running and maintenance of the 
engine. A table for helping to locate 
the causes of engine faults is included. 


The Pilot’s Book on Advanced 
Flying, by Capt. Norman Macmillan; 
George Allen & Unwin Ltd., London, 
1942; 72 pages, 2s. 6d. 

Advice is given on the basic tech- 
niques of actual flying from the pilot’s 
point of view. Various phases of the 
subject are particularized under the 
following chapter headings: flying 
fighter; flying multiengined airplanes; 
flying on one engine; safety factors; 
forces in flight; the effect of maneuvers; 
taking off; the stall; landings and 
underearriages. 


Turning and Screw-Cutting, by 
W. F. Watson and W. Pitt; Pitt’s 
Popular Publications, Aston Clinton, 
England, 1942; Revised Edition, 82 
pages, 2s. 

This workshop manual on the tech- 
niques of turning and screw cutting is a 
revised and enlarged edition of two 
preceding books—Tips for Turners and 
The New Turner’s Handbook. 


Fighting Lights, by John E. Cross; 
Williams & Norgate Ltd., London, 
1942; 67 pages, 1s. 6d. 

A record of the author’s experiences 
with the “searchlight men” of the 
Royal Artillery. The living and work- 
ing conditions of the men in this 
branch of the Army are depicted. 


Engineering Workshop Manual, 
10th Edition, by E. Pull; The Tech- 
nical Press Ltd., London, 1943; 294 
pages, 6s. 

Tenth edition of a standard hand- 
book on workshop practises and proc- 
esses. In this edition, a new chapter 
has been added on ‘Tube and Strip 
Metal Bending,” together with several 
additional pages on a variety of other 
pertinent subjects. 


The Air Cadet’s Handbook on How 
to Pilot an Aeroplane, by Capt. Nor- 
man Maemillan; George Allen & 
Unwin Ltd., London, 1942; 110 
pages, 2s. 6d. 

The various controls of the airplane, 
their functions, and operation are ex- 
plained in this manual. Advice is also 
given on how to handle an airplane in 
different elementary and advanced flight 
maneuvers. 


The Observer’s Book on Radio 
Navigation, by W. J. D. Allan; George 
Allen & Unwin Ltd., London, 1942; 
111 pages, 2s. 6d. 

Second edition of a book outlining 
the principles of radio navigation. 
Although the book is concerned mainly 
with the navigational side of radio, 
it also deals briefly with the electrical 
side. Numerous line drawings illus- 
trate the text. 


Maps and Elementary Meteorology 
for Airmen, by W. Myerscough; Sir 
Isaac Pitman & Sons, Ltd., London, 
1942; 60 pages, 3s. 6d. 

This navigational text attempts to 
take the airmen who have completed 
their elementary training in the Air 
Training Corps through the more ad- 
vanced requirements of the Initial 
Training Wing. It is divided into 
three sections: one dealing with maps, 
the second with meteorology, and the 
third with the magnetic compass. 


D/F Handbook for Wireless Op- 
erators, 2nd Edition, by W. KE. 
Crook; Sir Isaac Pitman & Sons, Ltd., 
London, 1942; 85 pages, 3s. 6d. 

This manual on the principles of 
direction-finding apparatus has been 
revised to include the interests of the 
aircraft wireless operator. The revi- 
sion consists of a new chapter dealing 
only with the operation of direction- 
finding equipment installed in aircraft. 
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Services 
of the 


Aeronautical Archives 
of the 


Institute of the Aeronautical Sciences 


The services of the Aeronautical Archives are available 
to all members of the Institute, to Corporate Members, to 
advertisers in the AERONAUTICAL ENGINEERING 
and, under usual library limitations, to the public 
specialized services are available. 


REVIEW 


Four 


The Paul Kollsman Library 


This lending library service makes available, without 
charge, the latest and more important aeronautical books 

As far as the facilities permit, any person in the United 
States over 18 years of age who can furnish references that 
certify to his or her responsibility may become a member of 
the library. 

Members may request the loan of any aeronautical or 
technical book they wish to borrow. Through an ex- 
change agreement with the Engineering Societies Library, 
any book on general engineering may be borrowed from its 
great collection of over 160,000 volumes. 

A photostating service is available at usual] library rates. 

Applications for membership in the library and further 
information will be sent on request. 


The Burden Reference Library 


This reference library contains over 14,000 aeronautical 
books, magazines, pamphlets, photographs, reports, and 
clippings gathered from world-wide sources and is one of 
the most complete aeronautical libraries in the world. 
Material from this library is not available for loan but may 
be used for reference purposes at the Aeronautical Archives. 


The Pacific Aeronautical Library 


6715 Hollywood Boulevard 
Hollywood, California 


Established in cooperation with the aircraft companies 
the library serves. The leading aircraft companies in or 
near Los Angeles participate in its support and operation 

This service library for aeronautical research is available 


to the public for reading privileges. Source material in- 


cludes aerodynamic and structural research reports, as well 
as books on drafting, production methods, history, and al- 
lied sciences. It furnishes books, periodicals, and pamphlet 
material to the participating aircraft companies to supple- 
ment their engineering libraries. 


The Aeronautical Archives 
Technical Information Service 


This service has experienced personnel under the super- 
vision of trained aeronautical engineers to compile any in- 
formation desired. The services range from listing special- 
ized reference books to the preparation of exhaustive 
bibliographies, digesting of reports, and general surveys of 
any aeronautical subject. Some of the available services 
are: 


Bibliographies on any aeronautical subject. 

Reports on any aeronautical subject. 

Digests of aeronautical books, papers, periodicals, and refer- 
ences. 

Translations. 

Engineering investigations of special aeronautical subjects. 

Biographies of individuals engaged in aeronautics. 

Photostats of any aeronautical or general engineering mate- 
rial. 

Microfilms made on special order. 

Photographs made from the Institute’s photographic collec- 
tion. 

Drawings and tracings made. 


In addition to the services mentioned any commission 
which comes within the scope of the Service will be ac- 
cepted. Special arrangements may be made for work re- 
quiring several weeks or months. 

Translators are available for accurate transcriptions of all 
foreign language data. Translations are carefully edited 
by trained engineers. 

Reproductions of any material in the Aeronautical Ar- 
chives of the Institute may be ordered at standard photostat 
rates. 


INSTITUTE OF THE AERONAUTICAL SCIENCES 


1505 RCA BUILDING WEST 
30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 
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©@ Oh, well— nothing ventured, nothing gained 7 


Everybody in aviation is familiar with the story that crops up 
about every six months of the engine that is “too powerful” 
for any plane. But somehow it never seems to take very long 
before somebody is flying a plane that takes all the power of 
the new engine—and even could use a bit more. 

The point is that there just doesn’t seem to be any limit to 
the amount of power the plane designers can use. What’s more, 
the possibilities for developing more power through better 
than 100-octane gasoline also seem practically limitless. 


For a time it seemed that aviation gasoline quality had 


leveled off at 100-octane number, but there is actually no such 
ceiling. Already, through the use of new processes and Ethyl 
fluid, petroleum refiners are producing gasoline of better than 
100-octane. Thus it seems likely, that the post-war aviation 
industry will see gasolines of higher and higher antiknock 
quality and engines of higher and higher power. 


CHRYSLER BUILDING, NEW YORK CITY 


| 
azo 


“WE GOT EN 


“We came at them out of the sun—peeled ott, gave them the works 


and were upstairs again in a jiffy. Boy, that Allison’s an engine!” 


* Praise like that comes from deep down in a Ine 


pilot’s heart! Dependability like that supports ; 
his confidence, his daring and his ability 
to win battles. It’s another reason why 
more than 65,000 Allison 
engines have been supplied 
to our fighter pilots on 
all fronts. * And when peace 

comes, Allison’s war-proved 
dependability will contribute 


to the fine flying qualities er 


of planes in which 
you'll 


ride. 


POWERED BY ALLISON 
P-38 —Lightning 

P-39— Airacobra 
P-40—Warhawk 

A-36 and P-51A— Mustang 

—Kingcobra 

Allison already has Jurnished more 
than 85,000,000 H. P. for use in 
these planes. 
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KEEP AMERICA STRONG 
BUY MORE WAR BONDS DIVISION OF 


Indianapolis, Indiana 


Every Sunday Afternoon —GrNERAL Motors SYMPHONY OF THE Atr--NBC Network 
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Progress Sponsored by C.A.A.in1944 


The CAA Sets the Stage. T.P. Wright. 
The Administrator of Civil Aeronautics 
reports on some of the aviation progress 
that has been sponsored by the C.A.A. 
during 1944 and tells what the organiza- 
tion is doing to promote postwar avia- 
tion activity. He discusses C.A.A. 
activities and achievements with regard 
to the postwar airport program, sim- 
plification of regulations, radio improve- 
ments, formulation of technical stand- 
ards, advances in the field of technical 
research, aviation personnel training, 
and assisting the development of avia- 
tioneducation. Trade Winds, February, 
1945. 


Cam Slotter 


Competition Evolves a Cam Slotter. 
Information is given about a new 
method of slotting engine-hood-cowling 
follower cams. This method is reported 
to have reduced the time required for 
the operation from 6 min. to 50 sec. and 
necessitates the services of but one un- 
skilled operator. As related, the first 
stage in the evolution of this method 
was the development of a hand mill and 
dividing head to mill one slot at a time 
in the cam follower; the second was a 
system involving two drill heads and a 
vertical shaper; the third, a precision 
boring machine; and the fourth, a 
double-end centering machine. The 
Martin Star, March, 1945. 


Data on Aircraft Fires 

Fires in Airline Accidents. This is a 
report of a study of air-line accidents in 
which the aircraft was damaged or de- 
stroyed by fire or in which fire was in- 
volved. Both domestic and foreign 
American-flag lines, as well as sched- 
uled and nonscheduled air-line opera- 
tion, are included in the study, which 
covers the period from 1938 to the first 
half of 1944. Information is given re- 
garding the numbers of each type of 
accident, number of persons involved, 
fatalities, survivors, where the fire 
started, the causes of the accidents, 
ete. Aero Insurance Underwriters, New 
York. 


Products for the Aeronautical Industry 


Goodyear Aviation Products is issued in 
two volumes. Volume I gives informa- 
tion about tires, tubes, wheels, and 
brakes for airplanes. In an introduction 
4 brief review is given of the progress of 
aviation, with notes on the contributions 
by the manufacturer of these products. 
Chapters follow containing detailed de- 


scriptions of the different types of 
wheels and brakes for aircraft use, as 
well as descriptions and illustrations of 
the numerous styles of tires and inner 
tubes designed specifically for the land- 
ing gear of airplanes. Tables contain 
specifications and technical data. 

In Volume II fuel and oil cells, hose, 
packing and seals, engine products, and 
aircraft accessories are described. It 
includes the research and manufacturing 
facilities engaged in the development 
and production of these items and con- 
tains illustrations of parts of the plants 
and detailed descriptions and illustra- 
tions of the individual products. The 
Goodyear Tire & Rubber Company, 
Ine. 


Thread-Grinding Booklet 


Bulletin No. M-100-145 gives informa- 
tion about the quick and accurate grind- 
ing of threads and forms with the multi- 
form wheel on the Sheffield Precision 
thread and form grinder. It explains 
the uses of precision thread grinding, 
outlines the many types of work for 
which the method is suitable, and gives 
detailed descriptions of the particular 
processes involved. The operation of 
each of the principal elements of the ma- 
chine is described in full. The Sheffield 
Corporation, Dayton, Ohio. 


Explanation of the Gasoline Engine 


Enginology. The second edition of 
this booklet outlining the fundamentals 
of the operation of the internal-combus- 
tion engine has been enlarged and re- 
arranged. It begins with an explanation 
of the elements of the gasoline engine, 
defines the various types, and explains 
in simple terms the functions of the 
various parts of the engine and how they 
are coordinated. Separate sections de- 
scribe the piston and cylinder, the igni- 
tion system, the fuel system, and other 
major components. The study not only 
includes fundamentals upon which all 
internal-combustion engines operate but 
particularly deals with the air-cooled, 
radial aircraft engine and its charac- 
teristics. 

Sections are added to explain the 
function of the propeller and the 
forces that make the airplane fly. The 
book concludes with lists of American 
and British military aircraft equipped 
with Wright engines, lists of air lines, a 
brief glossary of aeronautical terms, and 
pictures of American military and com- 


mercial aircraft powered by Wright 
engines. Wright Aeronautical Corpora- 
tion. 
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British Aircraft Achievements 


A Story of Achievement. A 4-page 
folder illustrated in color gives a brief 
review of the accomplishments of the 
British aircraft industry in the design 
and production of military aircraft. It 
pays tribute to the design engineers 
and manufacturing organizations that 
contributed to the suecess achieved by 
British aircraft in the war. The Societi 
of British Aircraft Constructors. 


Designing a Military Transport 
Airplane 


Engineering the Packet. George W. 
Lescher. The various stages of the 
initial engineering development of the 
XC-82 are outlined. Special problems 
involved in the design of this military 
transport are indicated and the solu- 
tions found for them are explained. The 
Pegasus, April, 1945. 


Technical Notes on Glues 


Manufacture of Aerolite Glues, a 6- 
page technical bulletin, reviews the 
history of the manufacture of these glues. 
It outlines the raw materials, describes 
the processes of production, and in- 
cludes sketches and descriptions of the 
apparatus used and the steps taken to 
control the quality of the finished prod- 
uct. Bulletin No. 27, March, 1945, 
Aero Research Limited, Duxford, Cam- 
bridge, England. 


Index of Chemical Material 
Specifications 


Cross-Index of Chemically Equivalent 
Specifications and Identification Code. 
This book contains specifications of the 
chemical content of ferrous and non- 
ferrous metals and alloys. The speci- 
fications are classified on the basis of 
the chemical composition of the mate- 
rial. Each specification carries a code 
or group number that is common to all 
other specifications for material of simi- 
lar chemical composition. 

In this second edition the information 
is divided into three parts and an appen- 
dix. In Part I the groups of specifica- 
tions for material of similar chemical 
compositions are arranged in the nu- 
merical order of the code number as- 
signed to each group of such specifica- 
tions. 

Four items of information are listed 
for each specification: (1) The speci- 
fication symbol; (2) the general form 
or shape of material; (3) an initial 
designating the agency that issued the 
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When it’s a question of finding a 
metal for some tough job you have 
in mind there is a quick way to look 
for a ready answer... 

Take a look at the family of Inco 
Nickel Alloys—strong, hard, corro- 
sion-resisting and absolutely free 
from rusting, every one of them. 
Those are the family characteristics 
of the eight Inco Nickel Alloys. 

Which one should you choose for 
your particular job? 

It all depends on what you want 
to do. 

From this “Selection Guide” you 
can see how each one provides a 
different combination of advantages 
for different types of work. 

Then write for a copy of our List 
“B-100” which lists more than 100 
technical bulletins and publications 
that explain the properties, cor- 
rosion-resisting characteristics and 
practical applications of these INCO 
Nickel Alloys. It is yours for the 
asking. 


THE INTERNATIONAL NICKEL COMPANY. INC. 


67 Wall Street, New York 5, N.Y. 
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MONEL + MONEL « “'S’MONEL + MONEL MONEL + INCONEL WICKEL = MICKEL + Sheet... Strip... Rod... Tubing... Wire... Castings... Welding Rods (Gas & Electric) 
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specification ; and (4) the detailed 
chemical composition of the material 
required. 

In Part II the specifications for fer- 
rous and nonferrous metals and alloys 
of the Government agencies and manu- 
facturing organizations reported in the 
publication are listed. The specifica- 
tions issued by each such agency are 
listed separately, in alphabetical or 
numerical order. 

In Part III the code numbers are 
listed in numerical order with their 
nominal composition expressed as per- 
centages of the various elements. The 
appendix contains miscellaneous data 
including a list of abbreviations and 
their meanings, a summation of the 
notes used, a list of names of various 
alloys, and the code number groups 
where such alloys are found. The book 
has been prepared at the request of the 
United States armed forces and is pub- 
lished and distributed by General Motors 
Corporation. 


Laboratory and Factory Tests for 
Magneto Coils 


Testing Magneto Coils. N. Rohats. 
This article describes two types of high- 
potential equipment used for testing the 
coils used in aircraft magnetos. One is 
for the inspection of magneto coils and 
the other for testing the life of the 
coils. 

Each makes use of suitable electronic 
circuits to induce in the coil a voltage 
having a wave shape and frequency ap- 
proximately similar to that of the volt- 
age induced in service. <A _ detailed 
description is given of the machines, 
which are called, respectively, the in- 
spection tester and the life tester. The 
text is clarified by circuit diagrams and 
illustrations. General Electric Review, 
March, 1945. 


The Functions of the Propeller 

Propeller Theory is a 32-page illus- 
trated booklet divided into two parts. 
Part I gives nontechnical explanations 
of how the screw propeller operates and 
the theory on which it is based. Illus- 
trations show the forces to which the 
propeller is subjected. Part II deals 
with the more recent development of 
constant-speed and counterrotating pro- 
pellers and their application in aiding 
the performance of aircraft. A detailed 
description is given of the Curtiss elec- 
tne propeller and its control equipment. 
Curtiss-Wright Corporation, Propeller 
Division. 


Aircraft Built by a Tire Company’ 
Subsidiary 


Goodyear Air Craftsmanship is the 
title of an illustrated booklet showing 
how a leading manufacturer of tires has 
become one of America’s important air- 
craft manufacturers, building complete 
arplanes, airships, and major airplane 
components for the Army, Navy, and 
Marine air forces. The pages contain 
colored pictures and brief descriptions 
of the Corsair, B-29 Superfortress, P-61 
Black Widow, B-26 Marauder, F6F 


Hellcat, PB2Y Coronado, P-38 Light- 
ning, TBF Avenger, P-40 Warhawk, 
PBM Mariner, B-24 Liberator, PB Ven- 
tura, and the lighter-than-air craft, all 
or parts of which are made by the Good- 
year organization. Goodyear Aircraft 
Corporation. 


THE 
MIGHTY 


WAR LOAN 
Electric Timer Bulletin 


Bulletin No. 1100 describes table- 
model stop clocks, wall-model stop 
clocks, precision chronoscopes, combina- 
tion timers and impulse counters, stop- 
watch controllers, and spring-wound X- 
ray timers. These timers are made for 
application in industrial and laboratory 
testing, such as in measuring start-to- 
stop intervals of relays and instruments 
and for checking sequence opera- 
tions. 

Circuit diagrams are included to show 
correct methods of connecting the vari- 
ous timers in test circuits. C. H. Stoelt- 
ing Company, Chicago. 


Heating Equipment 

This 4-page folder describes aircraft 
heaters of capacities ranging from 15,000 
to 100,000 B.t.u. per hour and automo- 
tive type heaters from 15,000 to 40,000 
B.t.u. per hour. The folder, illustrated 
in three colors and designated as Form 
SH-2, shows cutaway views of the heaters 
and gives specifications of all models. It 
also explains a new combustion process 
known as vapor entraining. Anchor 
Post Fence Company, Fluid Heat Divi- 
sion, Baltimore. 


Postwar Problems 


Production Management and How It 
Affects Productivity, Costs, and Employ- 
ment investigates the questions in- 
volved in postwar employment matters. 
It outlines procedures and policies help- 
ful in the attainment of satisfactory 
employment conditions, based on experi- 
ences in more than 1,000 plants. Sec- 
tions are divided into work measure- 
ment, method improvement, labor cost 
and expense control, production control, 
job evaluation, incentive wage plans for 
production workers, indirect workers and 
supervisors, and labor’s attitude to- 
ward increased productive efficiency. 


The booklet contains 40 pages, includ- 
ing 12 pages of pictorial diagrams and 
charts. Albert Ramond and Associates, 
Inc., New York. 


Mathematics for Aircraft Design 


Analytic Geometry Applied to Aircraft 
Layout. John C. Dippenworth. The 
purpose of this article is to describe rapid, 
precise, and efficient methods of solving 
aircraft design problems by the use of 
analytic geometry. It outlines the type 
of problems that may be solved ac- 
curately by the analytic method in a 
minimum of time and with a saving of 
layout space. The applications are de- 
fined and the methods are ex- 
plained. 

The author describes the difference be- 
tween analytic and descriptive methods 
of determining contours and then in- 
cludes practical problems in airplane- 
wing designs, giving detailed explana- 
tions of each step in the solution of the 
problem. Technograph (The Glenn L. 
Martin Company Engineering Educa- 
tional Program), January, 1945. 


Catalog of Ceramics 


AlSiMag Ceramics for Electrical and 
Other Technical Uses gives information 
about the production and use of tech- 
nical ceramic materials for a wide variety 
of uses in the electrical, thermal, chemi- 
sal, and mechanical industries. It de- 
scribes and illustrates these products 
and indicates their uses. Tables give 
the mechanical and electrical properties 
of the different products. Bulletin No. 
444, American Lava Corporation, Chat- 
tanooga, Tenn. 


Oil-Refining Equipment 


Oil Refining . . . Engineering to New 
Precision Standards. An_ illustrated 
booklet of 32 pages contains descriptions 
of modern processes of refining petro- 
leum. Its sections define the processes 
of fluid catalytic-cracking, alkylation 
and isomerization, hydroforming, poly- 
merization, and basic processes and 
equipment. Other pages give the de- 
tails of refining lubricating oil and show 
diagrams of chemical processes and plant 
layouts. 

Chapters are devoted to the work 
of the engineer-contractor and the 
facilities offered by organizations that 
render engineering and contracting serv- 
ices. The W. Kellogg Company, 
New York. 


Applications of Induction Heating 


Induction Heating and Melting in In- 
dustry is divided into four sections de- 
scribing induction-heating equipment 
and applications of such processes. The 
first section gives a history and descrip- 
tion of the induction heating process; 
the second refers to apparatus and meth- 
ods used in heating; the third tells 
about induction melting; and the fourth 
includes detailed descriptions of Ajax- 
Northrup equipment for induction heat- 
ing and melting. Bulletin No. 25, Ajax 
Electrothermic Corporation, Trenton, 
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Putting Dimples 
in Tough Faces 


... with the new 
Martin Spin Dimpler! 


O problem, now, is the dimpling of hard 
and brittle sheet metals, such as Reynolds 
301-T, Alcoa 75-ST and the magnesium alloys 
Thanks to a new Martin tool . the Spin 
Dimpler . . . these metals are being dimpled as 
quickly and easily as softer alloys. 
The Spin Dimpler has been used at the Glenn L 
Martin Co. to form 100 degree dimples for 3/32, 
1/8, 5/32 and 3/16 diameter rivets in both 
aluminum and magnesium alloys varying from 
.020 to .064 in thickness. In the case of alumi- 
.. Tycol-655 . . 


num, a lubricant . . is used 


A product of Martin Engineering, the new tool 
forms dimples by spinning rather than by press- 
ing them into shape. Trimmer cutting edges 
remove any metal which is extruded upward 
and a pressure pad assembly holds sheet in place 
during the process. Dimples feature a sharp 
edge, leaving no void around the rivet head, 
and resist. corrosion as well as do machine 
counter-sunk holes. The Spin Dimpler is now 
being manufactured, under license, by Topflight 
Tool Co., Towson 4, Md. and Schaefer Machine 
Co., Inc., 100 White St., Brooklyn 6, N. Y 


THe GLENN L. Martin Company, Battimore 3, Mp 


GLENN MartTiIn-NEBRASKA COMPANY 


OMAHA 


AIRCRAFT 


Builders of Dependable Ge) 


Aircraft Since 1909 
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Equipment for Aerial Photography 


Photogrammetric Equipment. Details 
are given in an illustrated booklet about 
a wide variety of equipment for aerial 
photography. Descriptions and speci- 
fications of mapping cameras, printers, 
intervalometers, timers, stereoscopes, 
contour finders, height finders, triangula- 
tors, plotters, and other equipment are 
included, together with information con- 
cerning their uses. Abrams Instrumen 
Company, Lansing, Mich. ; 


Control and Measuring Instruments 

Bulletin GEA 4363 describes thick- 
ness gages, types A, B, and C, for 
measuring the thickness for nonmag- 
netic materials. It outlines five typical 
applications, gives information about the 
selection of the proper type of gage, and 
contains detailed descriptions and 
specifications of the three types of 
rages. 

Bulletin GEA 4254 describes push- 
button units, selecting switches, and 
indicating lights for built-in machine- 
tool applications. It shows the purpose 
for which the different models are suit- 
able, describes the construction, and 
contains detailed dimensions and draw- 
ings, as well as photographs. (General 
Electric Company. 


Aircraft Service Booklet 


The Distribution and Servicing of Air- 
craft, Aircraft Parts, Supplies and 
Equipment describes the functions of 
airport service or “fixed-base”’ operators. 
These individuals or firms are located at 
airports and are engaged in the business 
of retailing and servicing airplanes and 
airplane parts, supplies, and equipment 
to owners of private and commercial 
airplanes. They also perform a variety 
of services, such as flight instruction, 
technical and mechanical instruction, 
charter service, airplane rental, hangar 
rental, airport management, crop dust- 
ing, contract hauling, aerial advertising, 
and other activities. The booklet con- 
tains information about these activities, 
with suggestions for the successful opera- 
tion of that kind of business. Statistics 
are included in text, maps, and charts 
showing the potential market for such 
services. Aviation Maintenance Maga- 
zine, New York. 


$.A.E. Aeronautical Recommended 
Practices 


Preservation and Packaging of Air- 
craft Engine Parts is the subject of ARP 
No. 197A. The recommendations con- 
tained in this booklet represent the cur- 
rent practices employed by the aircraft 
and engine industry in the packaging of 
engine parts and assemblies. In the 
different sections detailed recommenda- 
tions are made for cleaning, preserva- 
tion and wrapping, dehydration, inner 
boxing, or cartonizing, exterior boxing, 
and markings. A table of materials and 
a chart of preservation and packaging 
methods are included, as well as photo- 
graphs showing examples of current 
methods of packaging aircraft and en- 
gine components. Society of Automotive 
Engineers, Inc., New York. 
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An aircraft-engine cylinder core emerges from one of the batteries of a core-making machine in 
the Buick Motor Division of General Motors Corporation. 


War Work of an Automobile Builder 


Buick at Its Battle Stations is the 
title of an elaborately illustrated book- 
let giving the story of the production of 
war materials by a large prewar manu- 
facturer of automobiles. The biggest 
war job is stated to be the production of 
Pratt & Whitney aircraft engines. 
Figures are given for the total output of 
these engines in units and aggregate 
horsepower, together with numerous 
illustrations of the plant interiors and 
close-up views of various engine com- 
ponents in process of manufac- 
ture. 

Other sections of the book show how 
the plants are manufacturing the Helleat 
tank, steel shell cases, Diesel engines, 
and 20-mm. ammunition. Information 
is given about the application of modern 
metal technology to war production. 
Buick Motor Division, General Motors 
Corporation. 


Aircraft Tools 

C-B Aircraft Tools. A 6-page folder 
contains illustrations and brief descrip- 
tions of numerous tools for aircraft pro- 
duction and maintenance. Metal shrink- 
ers, hole punches, metal cutters, rivet 
cutters, metal crimpers, joggling blocks, 
and cable-splicing blocks are featured. 
A 1-page section describes valve-guide 
cleaners. C-B Tool Company, Lan- 
caster, Pa. 


Postwar Business Opportunities 


Why You Should Be an Aeronca 
Dealer is a colored brochure outlining 
the opportunities for postwar retail 
sales and service business in private 
aircraft. In addition to describing how 


an airplane dealership should be estab- 
lished and operated, the booklet gives 
brief descriptions, specifications, and 
illustrations of the private aircraft plan- 
ned by the manufacturer for postwar 
production. Aeronca Aircraft Corpora- 
tion. 


Lessons in Welding 


Resistance Welding Control. Seven 
booklets contain the material for a 
training course in the theory and appli- 
cation of resistance-welding control. 
The course includes slide films with 
sound, a question book, and an instrue- 
tor’s manual. 

Subjects included in the course are 
as follows: Part One, Basic Defini- 
tions of Welding Technology; Part 
Two, Types of Resistance Welding 
Work; Part Three, The Ignitron and the 
Thyratron; Part Four, How the Flow 
of Resistance Welding Current Is 
Started and Stopped; Part Five, How 
the Amount of Resistance Welding 
Current Is Controlled; Part Six, Elec- 
tronic Timing Controls in Resistance 
Welding; Part Seven, Energy-Storage 
Control. 

The books are priced at $0.20 each. 
For a class of 20. students, a 
complete set of booklets and supple- 
mental material is supplied at $50. 
Westinghouse Electric & Manufacturing 
Company. 


Screw Fasteners 

Stalock Self-Locking Fasteners are de- 
scribed in a colored booklet showing the 
construction and operating principles of 
a new type of one-piece sheet-metal 
self-locking fastener. The pages con- 
tain photographs, drawings, and speci- 
fications of fasteners for numerous ap- 
plications such as flat nuts, angle brack- 
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This year we've got 
to make 2=—3! We've 
got to lend Uncle Sam 
in 2 chunks almost as 


year weve 
got te make 2=5{ 


much as we lent last year in 3. Which means that, in the 
approaching 7th War Loan, each of us is expected to buy 
a BIGGER share of extra bonds. 


The 27 million smart Americans on the Payroll Savings 
Plan are getting a headstart! Starting right now they are 
boosting their allotments for April, May and June —so that 
they can buy more bonds, and spread their buying over 
more pay checks. 


Our Mannes went over-the-top at Iwo Jima in the greatest, 
and hardest, battle in the Corps’ history. Now it’s your turn! 
Your quota in the 7th is needed to help finish this war, side- 
track inflation, build prosperity. So, captains of industry, 
plant your flag on top — like the Marines at Iwo Jima! 


The Treasury Department acknowledges wit! 


REVIEW 


MAY, 1945 


La 


CAPTAINS OF 
INDUSTRY 
Plant your flag 

on top, too! 


CAPTAINS of INDUSTRY—here’s your 


Check List 


for a successful plant drive: 


Get your copy of the “7th War Loan Com- 
pany Quotas” from your local War Finance 
Chairman. Study it! 

Determine your quota in E Bonds — the 
backbone of every War Loan. 

Arrange for plant-wide showings of “Mr. & 
Mrs. America’’—the new Treasury film. 
Distribute “How to Get There’—a new 


War Finance Division booklet explaining 


the benefits of War Bonds. 

Circulate envelopes for keeping bonds safe. 
Display 7th War Loan posters at strategic 
points. 

And—see that a bench-to-bench, office-to- 
office 7th War Loan canvass is made. 


* 


appreciation the publication of this message by 


Aeronautical Engineering Review 


* This is an official U.S. Treasury advertisement prepared under the auspices of Treasusy Department and War Advertising Council 
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ets, clips, strips, and studs. The 
manufacturer states that the fastener 
gives 360° of tensioned thread engage- 
ment on either machine or sheet-metal 
screws. They can be removed intact 
and installed again, the locking power 
remaining because the locking bridge 
has both “ends” firmly anchored. Adel 
Preciston Products Cor poration, Burbank, 
Calif. 


Electrode Chart 


Comparison Chart of Welding Elec- 
trodes contains a tabulation of the prop- 
erties of electrodes supplied by 22 dif- 
ferent manufacturers. The 8-page bulle- 
tin includes information about stainless 
steel and hard-surfacing electrodes, as 
well as the mild-steel type. A section is 
devoted to a typical weld-deposit analy- 
sis of stainless-steel electrodes, showing 
the percentages of chromium, nickel, 
carbon, columbium, and molybdenum. 
The bulletin is numbered B6344A. Allis- 
Chalmers Manufacturing Company, Mil- 
waukee. 


Cowl-Fastener Instruction Books 


Camloc Cowl Fastener Instruction 
Books Numbers 444 and 44B of the 4002 
Series contain descriptions, specifica- 
tions, and instructions for using these 
types of fasteners. Booklet No. 44A 
shows the construction of the stud as- 
sembly, the grommet, and the receptacle 
and describes the features that contrib- 
ute to the rapid installation and opera- 
tion of these devices. It contains illus- 
trations and specifications of the various 
types and parts. Booklet No. 44B gives 
detailed instructions for the installation 
of the fasteners. Manual No. 44C con- 
tains illustrated service instructions. 
Camloc Fastener Corporation, New 


York, 


Motor Applications 


Fractional Horsepower Motor Selector 
is intended to provide design engineers 
and production executives with a 
method for selecting the correct type 
and size of fractional-horsepower motor 
for any application. The information is 
presented in outline style, giving the 
comparative characteristics of various 
tvpes of motors and telling how to de- 
cide on horsepower, duty cycle, and 
speed. In addition, it explains control 
equipment for certain applications and 
includes a questionnaire form prepared 
to aid in initiating the design and de- 
velopment work essential to the power 
equipment for new products. The Du- 
more Company, Motor Division, Racine, 
Wis. 


Manufacturing Facilities Described 


The Lights’ Beam is a ring-bound 
booklet containing descriptions and 
illustrations of the various devices and 
products of a California manufacturer of 
electric lighting and control equipment 
for aircraft, airports, and other uses. It 
gives brief descriptions of the products 
and manufacturing facilities, as well as 
biographic sketches of the heads of the 
various divisions. Lights, Inc., Al- 
hambra, Calif. 


Test Cell Soundproofing 


Sound Control for Industry is the title 
of a booklet on the soundproofing of 
aircraft-engine test cells. Particulars 
are given about ‘“Soundstone,”’ a special 
lightweight block or flat slab unit made 
of an 8/15 mesh aggregate of Portland 
cement, which has been developed for 
soundproofing. Typical applications of 
Soundstone for the soundproofing of 
aircraft-engine test cells are illustrated. 
Charts show the results of sound and 
frequency tests made on engine produc- 
tion test cells. Plans for test cell lay- 
outs also are shown. “Soundmetal’’ 
acoustical baffles also are described. 
Homestead Industrial Sound Control, 
Hartford, Conn. 


S.A.E. Aeronautical Information 
Report 


Testing of Aircraft Engine Carburetors 
constitutes SAE Aeronautical Informa- 
tion Report No. 11. It consolidates in- 
formation concerning uniform carbu- 
retor-test procedure for obtaining and 
analyzing flight data about carburetion. 
The report is in two parts: the first 
relates to laboratory-test procedure; the 
second, to flight-test procedure. 

The laboratory-test procedure is di- 
vided into sections referring to the test- 
ing of aircraft carburetors at the plants 
of the carburetor manufacturers and at 
the plants of the engine manufacturers. 
The second section deals with carbure- 
tion testing during full-scale nacelle 
tests conducted by airplane manufac- 
turers. The equipment used, the 
methods followed, and the results are 
given in full. 

The flight-test procedure contains 
sections on the instrumentation, flight 
plans, the presentation and evaluation 
of results, and a compilation of the en- 
gine data to be supplied before the test 
is made. Society of Automotive Engi- 
neers, Inc., New York. 


Operaions Department Changed 


Operations Reorganized. An account 
is given of changes that have been made 
in the organization of American Air- 
lines’ Operations Department. A chart 
illustrates the new setup. Flagship 
World, March-April, 1945. 


Processed Sheet Metals 


Rigidized Metals for Strength, Utility, 
Texture. An illustrated booklet of 12 
pages gives detailed descriptions of sheet 
metal so formed as to provide increased 
strength and other properties through 
the redistribution of stress. Explana- 
tions are included of how ferrous and 
nonferrous sheet and strip can be formed 
to increase their mechanical strength 
values. 

The booklet contains tabulated speci- 
fications and numerous _ illustrations 
of patterns in which the metal is supplied 
and uses to which it is applied. This 
type of design-strengthened sheet was 
developed in cooperation with The Glenn 
L. Martin Company and is planned for 
general sales and use. Rigid-Tex Cor- 
poration, Buffalo, N.Y. 


Hydraulic-Press Applications 


The HPM Hydraulic Press is an ex- 
tensively illustrated booklet describing 
the construction and application of 
hydraulic processes in numerous indus- 
tries. One featured application is in 
forming parts for turbosuperchargers. 
The Hydraulic Press Manufacturing 
Company, Mount Gilead, Ohio. 


Facilities of a Manufacturer 


The Story of Trane. The major part 
of the current issue of this house organ 
is devoted to an illustrated history of 
the Trane Company and its personnel 
and a description of its plant facili- 
ties. It includes information about 
the manufacturing process, products, 
and heat transfer equipment. Trane 
Weather Magic, March, 1945. 


Helicopter Market Survey 


Survey on U. S. Market for Helicop- 
ters. A report has been issued regarding 
a survey that was conducted in the Fall 
of 1944 for the purpose of finding out to 
what degree the helicopter will be a fac- 
tor in the private aircraft market after 
the war, its advantages and disadvan- 
tages, the number that might be sold, 
and the probable price, etc. A sample 
of the questionnaire that distributed 
to aviation publications and aircraft 
companies is shown. Conclusions result- 
ing from the survey are listed. Esquire 
Research Department, Esquire Magazine, 
New York. 


Freight Statistics 


Freight Transport in the United States 
A Prewar, War, and Postwar. P. 
Harvey Middleton. This book of 98 
pages gives facts and figures concerning 
the transportation of freight by railway, 
highway, and waterway and reports a 
study of the postwar prospects of com- 
mercial aviation. The chapters contain 
text and statistics regarding the volume 
of railway freight; national income and 
postwar traffic; and transportation of 
agricultural products and products of 
the forests, mines, and manufactures. 

The chapter on air transportation 
deals with public aid, Government regu- 
lation, commercial aviation, operating 
expenses, estimated rates, and other fac- 
tors. The appendix contains statistical 
tables giving figures on freight move- 
ments for a period of years up to and 
including 1943. Railway Business As- 
sociation, Chicago, March, 1945. 


Production and Maintenance 
Suggestions 


The Bellringer, March, 1945. (1) A 
five-stage die reduces operating time in 
forming holes for Dzus fasteners and 
combines five operations in one; (2) a 
wing-bolt torque wrench adapter com- 
bined with a conversion chart for ad- 
justing torque readings speeds tighten- 
ing of bolts and reduces element of in- 
accuracy in obtaining specified amount 
of torque; (3) extruder for sealing com- 
pound reduces by 60 per cent the time 
required to use the compound for fire- 
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PERFORMANCE 


Yes, star performance at every point. For every one of 
those stars represents an important control point whose 
operation is governed and co-ordinated by Baldwin-Rex 
roller chain belts. The positive grip of these chain belts 
on sprocket teeth insures split-second accuracy 

instantaneous response to the command of the crew 
Impervious to temperature and atmospheric pressure 
extremes and highly shock absorbent, Baldwin-Rex 
roller chain belts and terminals operate at as many as 
39 important control points, among them such points as: 


Ailerons Bomb Bay Doors Automatic Flight Control 
Wing Flaps Tail Wheel Doors Arresting Hook 
Rudders Nose Wheel Doors Retractable Landing Gear 
Elevators Sliding Hood Control Column 


For complete information on high strength to low weight 
ratio, Baldwin-Rex roller chain belts and terminals, and 
valuable information on airplane chain selection and 
arrangement, write for your copy of Engineering Hand- 
book No. 67. Baldwin-Duckworth Division of Chain Belt 
Company, 355 Plainfield Street, Springfield 2, Mass. 


ALDWIN 


ROLLER CHAIN BELTS 
FOR AVIATION 


EFRING REVIEW 


—— VIBRATION TEST —— 


MAY, 1945 


1000 VPM — 73" TRAVEL 


NO LEAKS” 


*From Underwriters’ Laboratories’ Report No. 42C649 
“Superseal Fittings made up with both steel and copper 
tubing were mounted between a rigid plate and a vibrat- 
ing panel. An internal pressure of 50 psi was maintained. 
The samples were subjected to 1000 vpm with a double 


amplitude of 14”. After 30 hours, no leakage had oc- 
curred and there was no indication of loosening of the 
nuts or cracking of the tubing.” 


SUPERSEAL 
Flared Tube Fittings 


provide leakproof joints even under 
maximum vibration and pressure 
Check these other features 


V two-part Fitting . . . no 
rings, no sleeves. 


WV Long 10° Tapered Cone 
provides greater seating 


area for tubing flare. be 


V all Tubing Easily Flared made close to the fitting. 


to Superseal’s 10 angle  W Materials... Stocked in 
production flaring of steel, Malleable iron, brass, 
welded steel tubing in one — aluminum or alloys on spe- 


operation. cial order. 


complete Line... Elbows, 
tees, and adapters. Steel 
to 14” O.D. 


Parkerized and Wax 
Coated ... corrosion- 
resistant. 


V No Shearing Action to in- 
jure the tubing at the point 
of flare when the nut is 
tightened — instead the tub- 
ing is actually strengthened. 


V inside Diameter of Tub- 
ing uniformly maintained 
- no obstructions at the 


V Underwriters Approved 
for all hazardous gases and 


joint. liquids. 
Write for Catalog 3-R 
GRINNELL COMPANY 


ime 


Superseal Division, Providence 1, R. I. 


GRINNELL 
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sealing and seam-sealing of gasoline bags 
and pressurized cabins; (4) test box 
reduces man power and man-hours re- 
quired for checking fuselage electric cir- 
cuits prior to attachment of wing 
panels. 

Republic Aviation News, March 24, 
1945. (1) Side-angle index indicator for 
tube-bending apparatus; (2) rotary file 
guide provides external bearing support 
for file as well as additional leverage; 
(3) plan for portable router with adjust- 
able adapter to be used prior to splicing 
the top and bottom halves of the fuse- 
lage. together performs necessary flush 
cut in one operation and creates a better, 
faster’ job; (4) diamond-drill holder 
enables all sizes of drills to be machine- 
sharpened and eliminates hand-grind- 
ing; (5) milling-cutter installation stand 
facilitates installation and removal of 
cutters in vertical milling machines, 
speeds production, and eliminates a 
danger hazard. 


North Ameri-Kansan, March 23, 1945. 
Special scrapers attached to the wheels 
of electric cranes keep the tracks clear 
from all foreign matter. 

The Consolidated Vultee Stinsonair, 
February 15, 1945. (1) Improved 
method of making cowling; (2) im- 
provement on nibbler clamps; (8) de- 
vice for installing harness clamps; (4) 
improved method of forming; (5) im- 
proved method of milling block; (6) 
addition of locaters to jig tubes; (7) 
device to hold parts in position during 
welding; (8) elimination of spring 
clamps; (9) method of reducing hand 
work on landing-gear beams; (10) im- 
proved method of reworking Plexi- 
glas. 

The Chance Vought News, February 
22, 1945. (1) Method of plating 18 
filler units simultaneously; (2) jig used 


for drilling the upper and lower cap 


strips of the main beam. 


North-Ameri-Kansan, February 23, 
1945. Special cutter for aluminum T- 
shaped stock trims T-bar to dimension 
with the proper edge radius in one opera- 
tion, eliminating the burring operation 
formerly done with a hand file. 


Douglas Airview, March, 1945. (1) 
Inserting and withdrawing alignment 
machine for wing-attach pins prevents 
binding or misalignment; (2) installa- 
tion of roller guides on crane in anodic 
plating solves lubricant problem and 
eliminates considerable maintenance 
work; (3) movable cradle fixture to 
join outer wings to plane improves ac- 
curacy and enables one man to perform 
an operation that formerly required six; 
(4) use of bronze scraper and three 
chevron washers on milling machine 
corrects cause of leakage and eliminates 
maintenance work; (5) adaptation of 
Jacobs chuck for grinding counterbores 
and end mills eliminates grinding of 
shanks of individual mills and bores; (6) 
improved design of deicer and hydraulic 
lines provides for lines to be made in 
two pieces joined by hose and clamps, 
and results in easier, quicker installa- 
tion; (7) improved method of handling 
ceiling panels through use of series of 
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templates enables better fit in less time; 
(8) adapting use of 1-in. hose connec- 
tions results in improved method of 
draining wing tanks into gasoline truck 
and saves 8 man-hours per plane; (9) 
special chuck jaws for use on inside of 
grinding tubes, making possible accurate 
cutting throughout entire length of tube, 
and eliminating wobble or taper; (10) 
use of plastalloy fingers on toggle clamps 
enables forming of complete fixture by 
dipping large bolts in plastalloy; (11) 
small spring and bracket assembly elimi- 
nates breakage of nipples on pneumatic 
stationary riveters. 


Flagship World, March-April, 1945. 
(1) Enlarging hole in the frame of air- 
craft seat enables servicing of bottom 
seat cable without removing arm rests, 
thus saving man-hours; (2) standardiz- 
ing scoop and muff connections elimi- 
nates the drilling of extra holes to line up 
replacing scoops; (3) jig for use in 
overhauling oil radiator air scoops and 
making up shutters saves labor; (4) 
a means of safetying turn buckles on 
gas and oil tank straps by use of a 
piece of 1/15 in. diameter steel weld- 
ing rod 10 in. long saves time and 
effort. 


North Ameri-Kansan, March 30, 1945. 
Self-feeding magazine for automatic 
screw machine. 


Edo Weekly: Log, March 14, 1945. 
Template eliminates the need for using 
tape to hold rivets while riveting an as- 
sembly. 


North American Aviation Take-Off, 
March 23, 1945. (1) Improved type of 


Photograph Courtesy Douglas Aircraft Company, Inc. 

Holes in steel engine cowlings were cut out with a hole saw or cut out with a special punch 
by hand power. The hole-saw method was impracticable because of the short service life of 
the saw. The use of the punch required considerable handwork and the complete operation 
took about 20 min. per hole. By using a new punch arrangement whereby the threaded shaft 
was connected with the metal portion of the die, holes in heavy steel are punched out by the 
arbor press at the rate of '/2 min. per hole. 


milling-machine cutter setup fixture 
makes possible greater accuracy in one- 
third the time formerly required; (2) 
indicator for punch press automatically 
shows operator whether the machine 
will go through only one cycle when the 
pedal is down or whether it will operate 
continuously. 


The Goodyear Wingfoot Clan, March 7, 
1945. Electrical wire cutter saves time 
and reduces scrap. 


Edo Weekly Log, February 7, 1945. 
(1) Block for beveling small parts on the 
sander saves time on sanding operation; 
(2) adjustable gage for cutting tubing 
eliminates need for scribing before cut- 
ting; (3) jig for filing specimens for ten- 
sile test. 


The Consolidated Vultee Eagle, March 
16, 1945. (1) Device for draining fuel 
cell saves time and gasoline and elimi- 
nates a hazard; (2) special board facili- 
tates gathering and winding lengths of 
electric wires. 

The Goodyear Wingfoot Clan, Febru- 
ary 2, 1945. Spacers for installing strip 
cap on Erco turret. 


Eastern Aircraftsman, March, 1945. 
(1) Semiturntable jig for drilling and 
riveting the landing-gear fork assembly 
to a bulkhead on the wing center sec- 
tion saves time and material; (2) im- 
proved wiper blocks for elliptic benders 
save time and material; (3) pliers for 
holding stringers in position, also act as 
drill guide; (4) pliers for closing and 
lining up clamps and clips for the pitot 
and hydraulic lines of the trailing-edge 
assembly, 
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The Menasco Flying M, March2, 1945. 
(1) Redesign of chip pan on hydrculic 
machine obviates time required to clean 
coolant pumps; (2) stop for Bakewell 
tap machine; (3) reprocessing P-47 axle 
to eliminate three rough-grinding opera- 
tions. 

Douglas Airview, February, 1945. (1) 
Use of holding stands for Erco and 
Farnham riveting machines which roll 
panels into position saves man-hours; 
(2) cutter for high-speed mill is capable 
of sizing and trimming armor plate; (3) 
support for flexible chute ammunition 
feed for aircraft guns prevents mecha- 
nism from being knocked out of adjust- 
ment when operated at great speed; (4) 
longeron splice clamp enables splice to be 
clamped, drilled, and riveted without 
use of Clecos or “C”’ clamps and also 
saves man-hours; (5) procedure for re- 
facing Erco die buttons results in sal- 
vage of 70 per cent of buttons formerly 
scrapped; (6) installation fixture to 
locate retainer for seal on aircraft’s ac- 
cess door assures accuracy of work and 
saves time; (7) handling fixture, con- 
sisting of cart and mechanism for lifting, 
raises heavy rail jigs into fuselage with- 
out dismantling but allows them to be 
combined for easier handling and a sav- 
ing of time; (8) slotted holding fixture 
for proof-loading machine facilitates 
operation and saves time; (9) pressure- 
roller method of straightening hat sec- 
tion replaces hand method and reduces 
time required for operation by one-half; 


(10) method of producing drawings of 
absolute line quality aids metal layout 
while requiring less drafting time and 
no tracing time; (11) adaptor for use on 
punch press to elevate dies from bed so 
that oddly shaped parts can be worked 
saves time and releases drill press for 
other operations; (12) Greenlee radio 
chassis punch adaptor for punching 
holes in heavy sheet steel eliminates 
hand method of making holes and saves 
time; (13) squeezer yoke for riveting 
trailing end of wing eliminates bucking, 
requires one operator instead of two and 
saves time; (14) installation’ of addi- 
tional rub strips on alternate cowl flaps 
assures accurate fit of cowl-flap ring 
and eliminates breakage of spotweld 
with resultant part rejection; (15) sub- 
stitution of hydraulically operated ad- 
justable passenger seats in place of me- 
chanically operated seats results in less 
fabrication time, while the new seats 
are simpler to operate, noiseless, and 
weigh less. 


North American Aviation Take-Off, 
March 16, 1945. Safety guard for Cin- 
einnati Cylindrical Grinder. 


Bell Aircraft Vews, March 3, 1945. 
(1) Right-angle screwdriver for install- 
ing Phillips screws in the carburetor ait 
scoop reduces time required for opera- 
tion; (2) edge-rounding cutter for air 
motor rounds edges in one pass and pre- 
vents cutter from operating on any but 
the desired edge 


1945 


Edo Log, January, 1945. (1) Shrink- 
ing bulkhead bounding angles instead of 
siamese pressing, heat-treating, ageing, 
and hand-hammering them save time, 
material, and money; (2) combination 
pin and center punch lines up fittings 
and deck rail and also center marks the 
bomb bay skins for the fitting hole, thus 
eliminating the former scribing opera- 
tion and saving time; (8) jig for instal- 
ling deck stiffeners reduces time needed 
for the operation by 50 per cent; (4) 
holding fixture for spot welding a door 
eliminates waves in material; 5) 
method of installing microswitches on a 
hydraulic-press loading table eliminates 
switch failures; (6) reservoir to store 
fluid for hydraulic lines during testing 
operation; (7) improved method of 
applying bonding blocks on strut as- 
sembly; (8) template for locating and 
installing clips on decking operation 
enables a man to perform the operation 
from outside the float and saves time: 
(9) tool for stamping out phenolic 
washers results in a 50 per cent time re- 
duction; (10) holding fixture for stamp- 
ing bolts after the Magnaflux operation; 
(11) rivet set for riveting both rivets on 
nut plates simultaneously; (12) auto- 
matie flanger for the flap door; (13 
band-saw table guide protractor for use 
on bandsaws eliminates scribing opera- 
tion on many parts; (14) milling cutter 
for use on a drill press reduces time re- 
quired for trimming and shaping parts 
by about 75 per cent. 


inventi by inati 


engineers. 


tei 


Top salary and permanent p 


OPPORTUNITY 


PATENT ENGINEERS 


We have openings for two qualified men to investi- 
gate patent disclosures. Must be able to recognize 
of log books and draw- 
ings, and by discussion with engineers. Also must 
be able to write disclosures for the engineers in 
such form that the patent attorney can make a 
search and prepare the application. 
have the personality and ability to work with all 


Also must 


Bendix Radio Division 


Baltimore 4, Maryland 


with ily 
good working conditions in modern air-conditioned 
plant in a residential suburb of Baltimore, Maryland. 


W.M.C. regulations apply. 
Write to: Director of Engineering and Research 


Bendix Aviation Corporation 


“Bendix Radio 


Periodicals Wanted 


Foreign Libraries 


A committee of the American Library Asso- 
ciation is collecting scientific and technical 
journals for eventual shipment to foreign 
libraries and institutions unable to get then 
now because of the war. 
is eager to acquire the JOURNAL OF THE 
AERONAUTICAL SCIENCES, and only 
through your gifts can copies be obtained 
The Committee will provide storage space 


if necessary 


If you wish to help by donating your 
periodicals 


Dorothy J. Comins, Executive Assistant 
Committee on Aid to Libraries in War Areas 
Library of Congress Annex, Study 251 
Washington 25, D.C 
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n eAppreciation 


TO CORPORATE MEMBERS OF THE 
INSTITUTE OF THE AERONAUTICAL SCIENCES 


Listed below are the leading aeronautical and industrial companies that make possible the publication of the 


Journal of the Aeronautical Sctences. 


They enable the Institute to publish scientific and technical papers in the Journal and to devote its pages exclusively 


to editorial material. 


Dues from individual members which would normally be used to publish this scientific and engineering quarterly 
are thus released for additional services to the profession and industry. ‘ 
Advertising defrays the cost of publishing the Aeronautical Engineering Review and the Aeronautical Engineering Catalog. 
These publications provide a comprehensive technical information service for the benefit of the aircraft and related 


industries. 


ACADEMY OF AERONAUTICS 

ADEL PRECISION PRODUCTS CORPORATION 

AERO INSURANCE UNDERWRITERS 

AEROJET ENGINEERING CORPORATION 

AERONAUTICAL PRODUCTS, INC 

AEROQUIP CORPORATION 

AGAWAM AIRCRAFT PRODUCTS, INC 

AIRCHOX COMPANY DIVISION, JOYCE AVIATION, INC 

AIRCRAFT RADIO CORPORATION 

AIREON MANUFACTURING CORPORATION 

AIRESEARCH MANUFACTURING COMPANY 
AIRESEARCH MANUFACTURING COMPANY OF 

ARIZONA, INC. 

AIREX MANUFACTURING COMPANY, INC 

ALLISCCHALMERS MANUFACTURING COMPANY 

ALLISON DIVISION, GENERAL MOTORS COR POR ATION 

ALUMINUM COMPANY OF AMERICA 

AMERICAN AIRLINES, INC. 

AMERICAN BOSCH CORPORATION 


AMERICAN CENTRAL MANUFACTURING CORPOR 4A- 


TION 
AMERICAN EXPORT AIRLINES, INC. 
AMERICAN PHENOLIC CORPORATION 
THE AMERICAN ROLLING MILL COMPANY 
AMERICAN TUBE BENDING COMPANY, INC 
ASSOCIATED AVIATION UNDERWRITERS 
ASSOCIATED FOUNDRIES & MANUFACTURERS, IN¢ 
BAKER STEEL & TUBE COMPANY 
BAUSCH & LOMB OPTICAL COMPANY 
BEECH AIRCRAFT CORPORATION 
THE BG CORPORATION 
BELL AIRCRAFT CORPORATION 
BENDIX AVIATION CORPORATION 
BENDIX PRODUCTS DIVISION 
BENDIX RADIO CORPORATION 
ECLIPSE-PIONEER DIVISION 
EXPORT DIVISION 
JULIEN P. FRIEZ & SONS DIVISION 
PACIFIC DIVISION 
SCINTILLA MAGNETO COMPANY 
BOEING AIRCRAFT COMPANY 
BOEING SCHOOL OF AERONAUTICS 
BOLTON MANUFACTURING CORPORATION 
BOOTS AIRCRAFT NUT CORPORATION 
BREEZE CORPORATIONS, INC. 
ESSEX TOOL & DIE COMPANY 
FEDERAL LABORATORIES, INC 
CARRIER CORPORATION 
CESSNA AIRCRAFT COMPANY 
CHANDLER-EVANS CORPORATION 
CHASE NATIONAL BANK OF THE CITY OF NEW YORK 
THE CLEVELAND GRAPHITE BRONZE COMPANY 
THE CLEVELAND PNEUMATIC TOOL COMPANY 
AUTOMOTIVE-AIRCRAFT DIVISION 
CLIFFORD MANUFACTURING COMPANY 
CONSOLIDATED VULTEE AIRCRAFT CORPORATION 
NASHVILLE DIVISION 
STINSON AIRCRAFT DIVISION 
CONTINENTAL MOTORS CORPORATION 
CULVER AIRCRAFT CORPORATION 
CURTISS-WRIGHT CORPORATION 
AIRPLANE DIVISION 
PROPELLER DIVISION 
WRIGHT AERONAUTICAL CORPORATION 
DOAK AIRCRAFT COMPANY, INC. 
DOUGLAS AIRCRAFT COMPANY, INC 
EL SEGUNDO PLANT 
LONG BEACH PLANT 
THE DOW CHEMICAL COMPANY 
DZUS FASTENER COMPANY, INC. 
EASTERN AIR LINES, INC 
EATON MANUFACTURING COMPANY 
THOMAS A. EDISON COMPANY, INC., INSTRUMENT 
DIVISION 
EDO AIRCRAFT CORPORATION 
ELASTIC STOP NUT CORPORATION OF AMERICA 
THE ELECTRIC AUTO-LITE COMPANY 
ELECTROL INCORPORATED 
EMBRY-RIDDLE COMPANY 


ENGINEERING AND RESEARCH CORPORATION 

ETHYL CORPORATION 

THE FAFNIR BEARING COMPANY 

FAIRCHILD CAMERA & INSTRUMENT CORPORATION 
FAIRCHILD AERIAL SURVEYS, INC. 

FAIRCHILD ENGINE AND AIRPLANE CORPORATION 
DURAMOLD AIRCRAFT CORPORATION 
FAIRCHILD AIRCRAFT DIVISION 
RANGER AIRCRAFT ENGINES DIVISION 

FEDERAL TELEPHONE AND RADIO CORPORATION 

FIRESTONE AIRCRAFT COMPANY 

FLEETWINGS DIVISION, KAISER CARGO, INC. 

FLETCHER AVIATION CORPORATION 

G & A AIRCRAFT, INC. 

GENERAL AIRCRAFT EQUIPMENT, INC. 

GENERAL AVIATION EQUIPMENT COMPANY 

GENERAL ELECTRIC COMPANY 

GENERAL INSTRUMENT CORPORATION 

GENERAL MOTORS CORPORATION 
AC SPARK PLUG DIVISION 
AEROPRODUCTS DIVISION 
BUICK MOTOR DIVISION 
CADILLAC MOTOR CAR DIVISION 
CHEVROLET MOTOR DIVISION 
DELCO PRODUCTS DIVISION 
DELCO-REMY DIVISION 
EASTERN AIRCRAFT DIVISION 
FISHER BODY DIVISION 
FRIGIDAIRE DIVISION 
HARRISON RADIATOR DIVISION 
RESEARCH LABORATORIES DIVISION 
ROCHESTER PRODUCTS DIVISION 

GENERAL TIRE & RUBBER COMPANY 

THE B. F. GOODRICH COMPANY 

THE GOODYEAR TIRE & RUBBER COMPANY 

GRAND CENTRAL AIRPORT COMPANY 

THE GRAY MANUFACTURING COMPANY 

GRUMMAN AIRCRAFT ENGINEERING CORPORA 


N¢ 


GUIBERSON DIESEL ENGINE COMPANY 

W. & L. E. GURLEY 

HANNA ENGINEERING WORKS 

HASKELITE MANUFACTURING CORPORATION 
HAYES INDUSTRIES, INC. 

HIGGINS AIRCRAFT, INC. 

THE INTERNATIONAL NICKEL COMPANY 
IRVING AIR CHUTE COMPANY, INC. 

JACK & HEINTZ, INC. 

JACOBS AIRCRAFT ENGINE COMPANY 

CASEY JONES SCHOOL OF AERONAUTICS, INC. 
KELLETT AIRCRAFT CORPORATION 

KENYON INSTRUMENT COMPANY, INC. 
WALTER KIDDE & COMPANY, INC. 
KOLLSMAN INSTRUMENT DIVISION, SQUARE D COM- 


LAISTER-KAUFFMANN AIRCRAFT CORPORATION 
LANGLEY CORPORATION 

LAVELLE AIRCRAFT CORPORATION 

LEAR INCORPORATED 

LIBERTY AIRCRAFT PRODUCTS CORPOR ATION 
LIGHTS, INCORPORATED 

LINK AVIATION DEVICES, INC. 

THE LIQUIDOMETER CORPORATION 

LOCKHEED AIRCRAFT CORPORATION 
LONGINES-WITTNAUER WATCH COMPANY, INC 
MAGNAFLUX CORPORATION 

THE MARQUETTE METAL PRODUCTS COMPANY 
THE GLENN L. MARTIN COMPANY 

WARREN McARTHUR CORPORATION 
McDONNELL AIRCRAFT CORPORATION 
MENASCO MANUFACTURING COMPANY 
MICROMATIC HONE CORPORATION 
MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 
MOORE DROP FORGING COMPANY 
NASH-KELVINATOR CORPORATION 

NATIONAL CITY BANK OF NEW YORK 
NATIONAL CREDIT OFFICE, INC. 

THE NATIONALSCREW & MANUFACTURING COMPANY 
THE NEW YORK AIR BRAKE COMPANY 


NOORDUYN AVIATION LIMITED 
NORMA-HOFFMANN BEARINGS CORPORATION 
NORTH AMERICAN AVIATION, INC. 
NORTH AMERICAN AVIATION, INC., OF TEXAS 
NORTHROP AIRCRAFT, INC. 
NORTHWEST AIRLINES, INC. 
OTTO AVIATION CORPORATION 
OWENS-CORNING FIBERGLAS CORPORATION 
PACKARD MOTOR CAR COMPANY 
PAN AMERICAN AIRWAYS SYSTEM 
THE PARKER APPLIANCE COMPANY 
PENNSYLVANIA-CENTRAL AIRLINES CORPORATION 
PHILLIPS PETROLEUM COMPANY 
PIONEER PARACHUTE COMPANY, INC. 
PESCO PRODUCTS COMPANY DIVISION, BORG-WARNER 
CORPORATION 
THE PURE OIL COMPANY 
REPUBLIC AVIATION CORPORATION 
RIDGEFIELD MANUFACTURING CORPORATION, AIR- 
CRAFT DIVISION 


JOHN A. ROEBLING’S SONS COMPANY 


ROHR AIRCRAFT CORPORATION 

ROMEC PUMP COMPANY 

ROOSEVELT FIELD, INC 

THE RYAN AERONAUTICAL COMPANY 

SCIAKY BROTHERS 

SCOTT AVIATION CORPORATION 

SHAKESPEARE PRODUCTS COMPANY 

SHELL OIL COMPANY, INC. 

SIMMONDS AEROCESSORIES, INC. 

SKYDYNE, INC, 

SOCONY-VACUUM OIL COMPANY 

SOLAR AIRCRAFT COMPANY 

SPERRY GYROSCOPE COMPANY, INC. 

SQUARE D COMPANY 

STANDARD OIL COMPANY OF CALIFORNIA 

STANDARD OIL COMPANY (INDIANA) 

STANDARD OIL COMPANY OF NEW JERSEY 

STEEL IMPROVEMENT & FORGE COMPANY 

SUMMERILL TUBING COMPANY 

SWEDLOW AEROPLASTICS CORPORATION 

TELEFLEX LIMITED 

THE TEXAS COMPANY 

THOMPSON PRODUCTS, INC 

TINNERMAN PRODUCTS, INC, 

TITEFLEX, INC. 

TRANSCONTINENTAL & WESTERN AIR, INC 

TRIPLETT & BARTON, INC. 

UNION CARBIDE AND CARBON CORPORATION 
BAKELITE CORPORATION 
HAYNES STELLITE COMPANY 
LINDE AIR PRODUCTS COMPANY 
NATIONAL CARBON COMPANY 

UNITED AIRCRAFT CORPORATION 
CHANCE VOUGHT AIRCRAFT DIVISION 
HAMILTON STANDARD PROPELLERS DIVISION 
PRATT & WHITNEY AIRCRAFT DIVISION 
PRATT & WHITNEY AIRCRAFT CORPORATION OF 

MISSOURI 

SIKORSKY AIRCRAFT DIVISION 

UNITED AIR LINES, INC. 

UNITED STATES AVIATION UNDERWRITERS, INC. 

UNITED STATES RUBBER COMPANY 
DOMINION RUBBER COMPANY, LTD. 

UNIVERSAL MOULDED PRODUCTS CORPORATION 

THE VARIETY AIRCRAFT CORPORATION 

VICKERS, INC. 

VICTOR ADDING MACHINE COMPANY 

VIDAL RESEARCH CORPORATION 

THE WACO AIRCRAFT COMPANY 

WARNER AIRCRAFT CORPORATION 

THE WEATHERHEAD COMPANY 

WESTERN AIRLINES, INC. 

WESTINGHOUSE ELECTRIC CORPORATION 

WESTON ELECTRICAL INSTRUMENT CORPORA- 

ON 
WYMAN-GORDON COMPANY 
YOUNG RADIATOR COMPANY 


TION 
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Checking an Ultra High Frequency aircraft receiver witha | 


special testing unit at the Civil Aeronautics Administration 
Experimental Station. Dependable DC power is provided 
by this mobile Mallory Rectopower Supply, which can also 
be used to charge batteries. 


For Manufacturing, Testing or Repairing Electronic Equipment 


Usea MALLORY Reetopower' Supply 


T THE CAA Experimental Station, Wei For manufacturing, testing and repairing elec- 
Cook Airport, Indianapolis, many types o! trical and electronic equipment, as well as for 


UHF aircraft radio receivers—including blind 
landing, marker, radio range and localizer equip- 
ment—are tested. All these aircraft receivers 
operate from 12 or 24 volts DC, supplied by a 
Mallory Rectopower Supply. 


taper charging batteries—on assembly lines, in 
laboratories and maintenance shops—Mallory 
Rectopower Supplies are favored by engineers. 
tectopower units operate silently and give ex- 
Rectopow ts operate silently and g 
ceptionally long life, because they are equipped 
Designed to replace batteries, battery carts 

with Mallory magnesium-copper sulphide dry 
motor generators wherever DC power is required, in ; 
Rectopower is the most convenient way to assur’ disc rectifiers—which have no moving parts. 
a dependable source of DC. Rectopowers are de- 


signed to operate from any 208 and 230 or 440 (sk your nearest Mallory Distributor for * 
volt AC 3 phase 60 cycle outlet. further information, or write us today. > 


P. R. MALLORY & CO., Inc., 
Rectostarter is the registered trademark of P. R. Mallory & Co., In 


t Rex topower is the registered trademark of P. R. Mallory INDIA NAP °o Lis 6, INDIANA for rectifier units for use in starting internal combustion engine. 
& Co., Inc., for rectifier power supply units. 


P.R.MALLORY&CO 
a MAGNESIUM COPPER SULPHIDE RECTIFIERS — 
A LLO ee STATIONARY AND PORTABLE D. C. POWER SUPPLIES — 


* 
RECTIFIERS BATTERY CHARGERS AND AVIATION RECTOSTARTERS* 
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Industry 


Air-Line Mileage Tables 

A new basis for domestic air-line 
mileages which will make possible the 
use of fixed permanent figures from 
point to point for future air-express and 
air-cargo rates has been initiated by the 
Air Cargo Subcommittee of the Air 
Transport Association’s Air Express 
Committee. The new route basis is 
expected to make possible an improve- 
ment in the present distribution of 
revenue on interline shipments of air 
express. 

Based on Great Circle distances, 
originally suggested for this purpose 
by Air Cargo, Inc., the new plan will 
provide a mileage basis that, once 
computed, will apply at all times be- 
tween points and will not be affected 
by the establishment of new routes, the 
shifting of airport locations in any city, 
or the adding of a new point on an al- 
ready certificated route. 

To ensure that the Great Circle mile- 
ages will be authoritative, arrangements 
have been made with the U.S. Coast 
and Geodetic Survey to compute the 
distances in statute miles between all 
air-line points now certificated by the 
C.A.A. These involved computations, 
which require painstaking mathemati- 
cal formulas, are being calculated on 
special machines of the Coast and Geo- 
detic Survey. 

To ensure an equitable base for the 
point-to-point computations, it was 
necessary to ask the cooperation of the 
city engineer in each airport city to 
locate, by exact latitude and longitude, 
a central point from which to compute 
the Great Circle mileages. Many city 
engineers have already returned maps 
with such “fixes”? located on them. 

The resultant mileages are to be pub- 
lished in a booklet similar in form to 
those now issued by the Coast and Geo- 
detic Survey in the United States Pilot’s 
series and will be sold at a nominal cost 
to the public. The booklet will have 
the mileages in table form, and it will 
be possible to obtain the Great Circle 
distances between any of points now 
certificated as air-line stops by the C.A.A. 
The Great Circle mileage booklet will be 
of value not only in setting a base for 
air-line rates for express and cargo and 
for the division of the interline revenue 
in these classifications but will be a real 
aid in the compilation of uniform air- 
line statistics. It would also be of aid 
in the fixing of passenger rates and in 
the division of interline passenger rev- 
enues. It is expected that the book 
may be ready for distribution in the 
late summer. Air Transport Associa- 
tion. 


Wartime Record of the Air Lines 


Air lines of the United States have 
flown more than 2,500,000,000 passen- 
ger-miles on overseas war routes and 
have transported 600,000,000 ton-miles 
of war cargo in the period from Amer- 
ica’s entry into the war to the end of 
1944. Containing figures released for 
the first time by the Army Air Forces 
Air Transport Command and the Naval 
Air Transport Service, this survey cred- 
its the contract carriers with helping to 
establish new routes; with meeting 
many crises in the early days of the war 
before the Army and Navy air forces 
were in full action with ample equip- 
ment; and with an imposing record in 
the transport of men, munitions, equip- 
ment, doctors, nurses, and medical sup- 
plies. More recently, the carriers under 
contract with the Army and Navy have 
participated in evacuating thousands 
of wounded and bringing them back 
across the oceans to hospitals at home. 
The figures show that the Army and 
Navy used a total of 193 air-line planes 
and some 1,200 air-line pilots. 

While carrying on these extensive 
operations abroad for the A.T.C. and the 
N.A.T.S., the commercial air lines de- 
voted their home-front efforts largely to 
war transportation, recording addi- 
tional figures on domestic routes for the 
mnilitary forces as follows: passenger- 
miles flown under domestic war con- 
tracts, 114,412,093; ton-miles flown, 
103,914,981; transport miles, 62,087,- 
339; transport hours, 400,571. 

The grand totals for both foreign and 
domestic war transport are as follows: 
passenger-miles flown on war routes 
overseas and on war routes at home, 
combined, 2,696,316,089; ton-miles 
flown, 707,052,264; transport miles 
308,919,761; transport hours, 1,828,- 
O07. 

Despite this great record of war 
transportation, the air lines managed to 
take care of an increasing amount of 
essential home-front civilian air travel, 
air mail, and air express, setting new 
domestic records in all categories. Air 
Transport Association. 


Electrical Repair Kit for Solderless 
iring 

An electrical repair kit for solderless 
wiring is supplied complete with tool 
and solderless A-MP terminals for 
standard wires sizes 22 to 10. 

The special A-MP tool supplied with 
the repair kit has insulated handles of 
molded plastic and a corrosion-resist- 
ant finish. The tool allows for cutting 
the wire to any desired length, has a 
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gage to determine the length of insula- 
tion to be removed, and permits the 
wire to be inserted in an opening with 
markings that correspond to the wire 
size for accurate stripping of insulation. 
The wire, stripped correctly by the 
tool, may then have the correct size ter- 
minal placed in position for crimping by 
the tool. This latter operation is ac- 
complished by simple hand _ pressure. 
No solder is necessary. 

One hundred solderless terminals of 
the most-used types for wire sizes 22 
to 10 are supplied with this repair kit. 
Included are ring, tongue, line splice, 
butt connectors, and spade-tongue ter- 
minals. Aircraft-Marine Products, Inc., 
Harrisburg, Pa. 


Swing Table for Metal Cleaning and 
Finishing 

The Wheelabrator Swing Table, 
which utilizes the maker’s airless abra- 
sive blasting unit, extends the speed 
and economy of airless blast cleaning 
to a wide range of intricate or irregular- 
shaped work formerly cleaned air- 
blast rooms in jobbing foundries and 
other metalworking plants. Four sizes 
of this blast cleaning machine are now 
available, sizes of the single work table 
being 24 in., 66 in., 72 in., and 86 in. in 
diameter. Operation of the four units 
is essentially the same, the machines 
varying only in minor construction de- 
tails and number of units utilized. 

Work to be cleaned is placed upon a 
rubber-covered work table that is 
mounted on the door of the blast cabi- 
net. As the door is closed, the work 
table swings into the cabinet under- 
neath a Wheelabrator airless blast 
unit. While in this position the table 
is rotated at a predetermined speed. 
The unit forces a continuous stream of 
abrasive down upon the rotating work 
to the full width of the table, so that all 
surfaces are uniformly blasted to a 
bright, clean finish. Only an_ ex- 
tremely short exposure of the parts is 
required to clean the exposed surfaces 
thoroughly and uniformly. The unit is 
then stopped, the door is swung open, 
and the part is turned over for cleaning 
the underside. 

After striking the work, the abrasive 
falls through perforations in the table 
top into a hopper below the machine. A 
screw conveyer transfers the abrasive 
to the elevator boot section from which 
it is carried to an overhead abrasive 
separator. All broken down abrasive 
and useless fines are removed and the 
usable abrasive falls into a storage hop- 
per for reuse. One of the most im- 
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From Creation to Cargo 


in Airplanes’ 


Here are two shots of 
a Douglas C-54 Com- 
bat Transport getting 
a weight check on a 
Fairbanks-Morse 
Crane Scale and two 
Aircraft Scales. 


The weights of the parts that go into a 
plane, the amount of fuel it carries, the 
weight of its passengers, crew, or cargo, 
are very big factors in performance. There- 
fore accuracy is a prime essential in any 
scale used. 

And that’s why Fairbanks-Morse Scales 
are so widely used in the aeronautical in- 
dustry. They have a long-standing reputa- 
tion for lasting accuracy, featherweight 
responsiveness. They’re precision engi- 
neered to do any job from checking weight 
distribution to weigh-counting small but 
vital parts. A Fairbanks-Morse engineer 
will be glad to work with you in adapting 
them to your problems. Write Fairbanks, 
Morse & Co., Fairbanks-Morse Bldg., 
Chicago 5, Illinois. 

BUY MORE WAR BONDS 


Fairbanks-Morse 


A name worth remembering “= 


Diesel Locomotives « Diesel Engines « Generators 
Motors « Pumps « Scales « Magnetos « Stokers 
Railroad Motor Cars and Standpipes « Farm Equipment 


U SA F UNITED STATES AIRCRAFT INSURANCE GROUP 


America’s 
Strongest Source of 


Aviation Insurance 


* 


THE U. S. GROUP 


* 


Comprising 59 Leading 
American Owned 
Stock Companies 


CINITED STATES “GNDERWRITERS 


80 JOHN STREET —_ 


NEW YORK, N. Y 


LOS ANGELES 


CASTERS 


Built-in quality assures a 
long life of ef ficient Ser- 
vice—it pays to “Demand 
Darnell Dependability’. 


DARNELL CORP. LTD., 60 WALKER ST. NEW YORK.N Y 
LONG BEACH CALIFORNIA, 36 W. CLINTON, CHICAGO, ILL 
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portant features is that all blast clean- 
ing operations are within the cabinet; 
the operator is never exposed to the 
abrasive blast or dusty conditions 
inherent in air-blast room cleaning. 
American Foundry Equipment Com- 
pany, Mishawaka, Ind. 


Two Technical Films on Plastics 


Two technical films have been pre- 
pared as guides to the understanding 
of the proper uses of thermosetting 
plastics. They answer the practical 
shop questions of the foremen and the 
molder. They acquaint the engineer 
and the artist designer with the “how” 
and the “why” of thermosetting mold- 
ing techniques. They serve as training 
films for engineering students and plant 
personnel. 

Technical film No. 1 Bakelite Plastics 

Selecting the Right Thermosetting Ma- 
terial opens with an account of the 
manufacture and molding of thermo- 
setting materials. A series of scenes 
demonstrates, in general terms, how the 
engineer goes about selecting the proper 
heat-setting plastic for the application 
hehasinmind. The next portion of the 
film is devoted to a study of the physical 
and chemical requirements of the fin- 
ished part and how certain § specific 
plastics satisfy these requirements. 
Mechanical strength, abrasion §resist- 
ance, specific gravity, color stability, 
low loss factor, and other properties 
are demonstrated, and examples of 
molded parts embodying the character- 
istics of the base plastics are shown. 

The closing scenes of the film deal 
with Bakelite Corporation’s research 
organization and its accomplishments in 
supplying technical data upon which 
the engineer may base his selection of 
the right thermosetting molding mate- 
rial. Animated drawings supplement 
the factual reporting of the camera 
throughout the film. Processes that 
cannot be visualized even under the 
best conditions—such as the action in- 
side a mold—are shown in detail by the 
pen of the animator. The commentary 
of the sound track explains the scien- 
tific details of the proper selection of 
plastics in terms that can be under- 
stood by the experienced engineer and 
the student alike. 

Technical film No. 2 Bakelite Plastics 

Product Design and Molding Tech- 
nique for Thermosetting Plastics opens 
with a general outline of mold building 
and a survey of the preparation and use 
of plastic preforms. This is followed 
by a description of the various types of 
molds, with special emphasis on their 
proper use. A study is then made of 
three fundamental factors in all meth- 
ods of molding thermosetting plastics: 
time, pressure, and temperature. De- 
scriptive details of preheating methods, 
including heatronic molding, conclude 
the first section of the film. The second 
portion of the film is devoted to an 
engineering discussion of problems en- 
countered in the successful designing of 
molded parts. Subjects covered in- 
clude shrinkage, undercuts, ribbing, 
tapers, fillets, domed surfaces, holes, 


FROM THE INDUSTRY 


bosses, metal inserts, and effective 
styling and surface treatments. 

Both motion pictures were produced 
for Bakelite Corporation by Caravel 
Films, Ine., New York. Sixteen-milli- 
meter prints of these films are available 
without cost to executives, industrial 
organizations, engineers, designers, and 
educational institutions upon request. 
Bakelite Corporation, Unit of Union 
Carbide and Carbon Corporation, Tech- 
nical Film Library, New York. 


Portable Printer-Developer for 
Making Black and White Prints 


The BW Model 41 printing and de- 
veloping machine has a printing speed 
range up to 6 ft. per min. depending 
on the transparency of the original, 
printing either roll stock or cut sheets, 
with a printing width of 46 in. The 
light source is a 2,000-watt glass mer- 
cury-vapor lamp within a 6-in. diame- 
ter cylinder, designed to give uniform 
distribution of light over the entire 
printing area of the cylinder. 

A new method of cooling pulls air 
into and through the cylinder and con- 
tact bands, resulting in minimum 
machine temperature. Uniform cylin- 
der temperature within a few degrees is 
maintained, so as to assure uniformity 
of print exposure. Air is also drawn in 
at the front of the machine in order to 
provide greater comfort for the opera- 
tor. 

Printing speed is controlled by a 
single-knob dial, located within con- 
venient reach of the operator. Suction 
through the bands simplifies the feed- 
ing of tracings and sensitized paper, 
and the tangential method of feeding 
provides safety for the tracings and 
eliminates pinching or catching. Trac- 
ings and prints are removed without 
scraping. A front pedal, located at 
floor level and at the center of machine, 
instantly releases the band tension so 
that misfeeding of roll stock can readily 
be corrected. 

In the developing unit, speed in ex- 
cess of maximum printer speed assures 
an uninterrupted flow of prints. Prints 


The Bruning portable printer-developer. 
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are delivered at the front of the machine 
within easy reach of the operator. A 
new type ironing roll results in flat, 
dry prints. Speed, contact, and de- 
velopment controls are quickly re- 
movable for cleaning, and all parts in 
contact with the developer are of stain- 
less steel or are nonmetallic. 

Mounted on four casters, the unit ean 
be moved to, and operated in, any de- 
sired location. No plumbing connections 
are necessary, and there is no need for 
outside outlets for exhaust fumes be- 
cause there are none. Charles Bruning 
Company, Inc., Chicago. 


Insulated Aircraft Cowl Mountings 


Cowl mountings of synthetic rubber. 
having a high rate of vibration and 
shock absorption and, in addition, being 
impervious to decomposition by oil, 
are being made for military aircraft. 
An added feature of the bushings, which 
are available for radial-engine aircraft 
cowlings, is the heightened resistance 
of the mountings to heat. The reason 
is that the method of assembly of metal 
inner and outer shells with synthetic 
rubber is accomplished without vul- 
canizing. The bond between metal and 
synthetic compound is a mechanical 
rather than a chemical bond. Thus, 
heat does not affect the mounting until 
temperatures beyond safe operation 
have been passed. 

Use of a mechanical bond rather than 
a chemical bond permits the use of 
virtually any combination of natural or 
synthetic rubber with such widely diver- 
sified materials as plastics, wood, steel, 
brass, and others. Moreover, the ele- 
ments of the assembly do not have to 
be symmetric, since the method of 
manufacturing insulated bushings and 
mountings can be employed with equally 
good results with component parts of 
virtually any size and shape. Bush- 
ings, Inc., Berkley, Mich. 


Lightweight Rivet Gun 


The G-35 lightweight rivet gun is 
designed for installing Cherry blind 
rivets in inaccessible places. It is 
operated with one hand, installs the 
rivet from one side of the job with a 
pulling force, and eliminates the neces- 
sity for the services of a man on the 
other side of the work piece. It is 
used for installing rivets in sheet metal, 
plywood, rubber, plastics, and almost 
any soft or brittle material. 

The gun measures only 11'/2 in. in 
length and weighs approximately 1'/. 
lbs. The pulling head is notched so 
that it snaps onto or off the gun quickly 
and easily. Pulling heads are inter- 
changeable for any standard Cherry 
blind rivet of aluminum, copper, or 
steel. Cherry Rivet Company, Los 
Angeles. 


Paint and Lacquer Adhesion to 
Aluminum 


Methods have been evolved by which 
aluminum and its alloys can be easily, 
quickly, and economically prepared for 
painting and lacquering to obtain ex- 
cellent adhesion and corrosion-resist- 
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ance qualities. The surface prepara- 
tion can be done either in the shop as a 
hot-immersion process or in the field by 
cold spray, brush, or immersion. 

The hot-immersion method consists 
of dipping the work for from 3 to 30 
min. in a hot chemical solution, rinsing, 
and drying, after which it is ready 
for painting or lacquering. The cold 
spray, brush, or immersion method 
consists of applying a chemical solution 
at room temperature by spray, brush, 
or immersion, allowing from 15 sec. to 
1 min. for setting, and then rinsing 
the surfaces free of the applied solution. 
The work is then dried and is ready for 
painting or lacquering. 

Both methods are reported to be ex- 
cellent for paint and lacquer adhesion 
and may, in many cases, replace the 
sand blasting or anodizing of aluminum 
surfaces. The hot-immersion method 
is stated to be better for increasing the 
corrosion resistance of the aluminum. 
The cold method is of special interest 
since it can be applied in the field or to 
aluminum assembled in place. Co- 
lonial Alloys Company, Technical Proc- 
esses Division, Philadelphia. 


Solid-Bit Cutting Tool 


A new solid cast steel cutting tool is 
produced by melting a special cobalt- 
steel alloy in an indirect-are rocking 
electric furnace, superheating to well 
above 3,000°F. and casting it in 
molds of the approximate tool size. 
This process is said to give the metal a 
preferred grain and carbide-particle 
size at the time of casting, thus doing 
away with the need of forging and later 
heat-treating. 

It is stated that the process results 
in a tool that will retain its cutting abil- 
ity on many types of work several times 
longer than has heretofore been consid- 
ered possible and that cutting speeds 
can safely be increased by 20 per cent. 
However, the tool bits are not recom- 
mended by the maker as a cure-all for 
every kind of cutting job. The specific 
types of work to which they are suited 
have been determined after a series of 
tests made in cooperation with several 
large manufacturers. 

“Powersteel” solid tool bits are sup- 
plied hardened and ground, ready for 
use. They can be resharpened and 
used as long as the tool can be held in 
the holder. They require no change in 
present equipment or shop practice. 
They are available from stock in nine 
standard sizes of square bits and five 
sizes of rectangular bits. Crobalt, Inc., 
Ann Arbor, Mich. 


Electronic Deicer Timer 

The Eclipse electronic timer is de- 
signed for use in conjunction with the 
manifold-solenoid deicer system and 
provides automatic or manual remote 
electrical control of deicer-boot opera- 
tion, opening the boot-inflating valves 
automatically in the proper sequence 
and for the effective time intervals. 
Control of the deicer system for light 
icing, light to moderate icing, severe 
icing, and high-altitude conditions is 
provided. The timer is intended to 


control the system for both rate of ac- 
cretion and texture of ice formation. 

Although primarily designed for new 
aircraft, any manifold-solenoid deicer 
system now using the Hclipse mechani- 
cal timer can be inexpensively and 
quickly converted to the Electronic 
De-Icer Timer by merely changing the 
AN connector on the existing cable. 
Laboratory tests under room-tempera- 
ture, cold, sea-level, and altitude condi- 
tions are reported to have shown that 
the electronic timer will function, 
without adjustment, for more than 
1,000 hours of icing time. 

The timer can be wall or flush-panel 
mounted. It is so designed that it 
may be opened for inspection from the 
front while in operation. The unit 
measures 87/ in. long, 6°/15 in. high, 
in. deep and weighs 6.5 lbs. Eclipse- 
Pioneer Division, Bendix Aviation Cor- 
poration. 


Wing-Flap Drive Unit 


Designed specifically for wing-flap 
actuation on the Douglas A-26, a self- 
contained motor unit had to meet 
stringent weight specifications. The 
2-hp., 7,500-r.p.m. motor is of the 
intermittent-duty type. It is equipped 
with magnetic clutch and brake and, 
in addition to being thermally pro- 
tected, is protected against exposure to 
dust, sand, and salt spray. The unit is 
designed for low impact torque to pre- 
vent damage in the event of overtravel 
resulting from failure of electrical stops. 
Electrical Engineering and Manufac- 
turing Corporation, Los Angeles. 


Electrical Engineering & Manufacturing 
Corporation's wing-flap actuation motor 
unit. 


High-Voltage Rectifier 


The new EE Type 3B 27 rectifier 
tube is offered to fill the need for a high- 
voltage rectifier tube of rugged con- 
struction suitable for industrial and 
mobile-transmitter use. The tube is a 
high-vacuum type designed for applica- 
tion where disturbance from the power 
supply must be kept to a mini- 
mum. 

Construction features include double 
heaters and cathodes, ceramic spaces for 
low leakage, and extra heavy supports 
for resistance to severe vibration and 
mechanical shock. Ratings are: peak 
inverse voltage, 8,500; peak plate cur- 
rent, 0.6 amp.; average plate current, 
0.150 amp. Four tubes in full bridge 
deliver 5,415 d.c. volts to the filter, 
with 6,000 volts total input. The fila- 
ment draws 5.0 amp. at 2.5 volts. 
The base is a medium four-pin bayonet. 
Electronic Enterprises, Ine., Newark, 


N.J. 
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Fighter Camera Application 


A problem in rapid reconnaissanc 
photography was to install standard 
small automatic aerial still-picture cam- 
eras in fighter airplanes engaged in ai) 
and ground coordination operations and 
let them photograph their own strikes, 
The camera had to be mounted so as 
not to interfere with the plane’s flight 
behavior or its ability to bomb and 
strafe. It could not add any additional 
duties for the pilot, nor could it reveal 
to the enemy by special markings, 
windows, and the like, that the fighter 
Was so equipped. 

After several experimental installa- 
tions, photographic officers and_ tech- 
nicians on the Italian front mounted « 
Fairchild K-25, 24-volt camera in 
special bracket fixed to the jack pad and 
the bomb-shackle-sway brace. This 
bracket was shock-padded with sponge 
rubber, and its top half had an arn 
extending forward to hold an adjust- 
able clevis that enabled the camera to be 
raised or lowered for bore sighting 
Every precaution was taken to hold the 
camera rigid and to eliminate all move- 
ment and vibration. A special fairing 
was constructed, held in place by three 
fasteners. The K-25 camera is an 
automatic version of the K-20 camera 
It is operated by a push-button contro! 
from the cockpit and exposes 50 4 
by 5-in. negatives in 20.8sec. Fairchild 
Camera and Instrument Corporation. 


Packet Gets More Powerful Engines 


New Double Wasp engines of in- 
creased military and normal powel 
ratings at altitude are being installed in 
production models of the Fairchild 
C-82 Packet, replacing those in the 
prototype. Rated at 2,100 take-off 
hp., they are purported to be the most 
powerful Pratt & Whitney Aircraft en- 
gines in use on a production airplane. 
They incorporate provision for water- 
injection equipment to give extra emer- 
gency power. 

Improved supercharging gives the 
single-stage, two-speed R-2800C en- 
gines 100 additional hp. at altitude and 
allows the C-82 full-power take-offs 
from airports several thousand feet 
above sea level as compared with a 
elevation of 1,000 ft. for such take-offs 
with the earlier engines. Fairchild 
Engine & Airplane Corporation. 


Remote Reading Flowmeter for 
Aircraft 


A remote-reading flow-rate mete! 
has a new, patented electrical circuit in 
which the transmission to the remote in- 
dicator is completely electrical. It is 
based upon the Rotameter as the prime 
flow-rate measuring element, so the 
calibration is a straight line and the 
electrical transmission reproduces this 
feature in the remote indicator, thus 
giving evenly spaced scale divisions 
The accuracy of the Rotameter is 
retained in the remote indication, even 
at the lowest part of the flow range. 

The Rotameter used for the prime 
flow-rate measurement is the patented 
“Stabl-Vis” type, which automati- 
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cally compensates for variations in vis- 
cosity and density in the fluid being 
metered. The reproducibility of the 
initial calibration is obtained regardless 
of flying conditions and in spite of 
normal differences in the composition 
of the fluid for which it is calibrated. 
The weight of the instrument is only 
§!'/, lbs. total for the meter and remote 
indicator. Fisher & Porter Company, 
Hatboro, Pa. 


Transformers for Operation of Aiircraft- 
Instrument Lights 


With an output capacity of 30 ‘volt- 
amp., either of two new 115-volt, 400- 
cycle, single-phase transformers, de- 
signed to operate 6-volt aircraft-instru- 
ment light units, permits simultaneous 
operation of 25 lamps at full brilliancy. 

One of the transformers is provided 
with taps that facilitate the preselection 
of any desired light level within the 
unit’s range of 6 to 1.74 volts. The 
taps are so arranged that each succes- 
sive voltage reduction approximately 
halves the previous candle-power output 
of the lamps. Taps are not provided 
on the other unit, but any desired light 
level can be maintained by using a 
potentiometer to vary the transformer 
voltage. 

The tapped transformer weighs 1 lb. 
and the other 0.8 lb. The mounting 
clamps are protected against corrosion 
and the terminal boards are construc- 
ted of vibration- and shock-resistant 
material. General Electric Company. 


Electric Heating Blanket for Wounded 
Airmen 


An electrically heated casualty 
blanket for the Army Air Forces consists 
of an electrically heated layer, well 
insulated with a wool fabric. It is 
lined with Nylon to which a thin coat 
of Neoprene has been applied. It will 
protect a man to temperatures as low 
as —60°F. 

To ensure that the casualty is 
given the proper amount of heat, an 
automatic control is provided with each 
blanket. This control is built on the 
saine principle as the automatic control 
unit used with the domestic heating 
blanket. It automatically compensates 
for changes in temperature, wind, alti- 
tude, and voltage. General Electric 
Company. 


Built-In Type Oil Filter 


The Hileo Flite-Filter is designed for 
attachment to aircraft engines for filter- 
ing lubricating oil while planes are in 
fight. The filters are connected into 
the pressure system of the aircraft-en- 
gine lubricating line where a small por- 
tion of the lubricating oil is taken off for 
bypass filtering. A second method is to 
install a small rotary pump which takes 
oil from the sump or hopper tank, fore- 
ing it through the filter and back into 
the tank. The unit contains a filter 
element made up of Hiltex, a specially 
processed cellulose suitable for filtering 
straight-run mineral or heavy-duty 
letergent-type oils. The filtering ma- 
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Releases are printed as 
recewed from companies 
and other aeronautical or- 
ganizations and the re- 
sponsibility for the accu- 
racy of all statements ts 
therefore not assumed by 
the Aeronautical Engineer- 
ing Review. 


terial removes carbon, dust, abrasives, 
and acids, helping to keep the oil and 
internal mechanism of the engines 
clean. The unit measures 6 by 17 in. 
and the total weight, including oil 
contained in the housing, is 15 lbs. 
The Hilliard Corporation, Elmira, N.Y. 


Hydraulic Machine Straightens and 
Stretch-Forms 


The Hufford stretch-leveling table, 
especially developed for permanently 
straightening and leveling long narrow 
metal sections that are twisted, bent, 
or otherwise distorted after rolling or 
heat-treatment, is designed for straight- 
ening rolled and extruded metal used for 
aircraft-fuselage stringers and similar 
structural parts. 

The machine consists essentially of 
two hydraulically operated tension 
cylinders mounted in steel brackets, 
which in turn are attached to a long, 
massive steel bed. The tension cylin- 
der at the control end of the table is 
stationary, while the opposing cylinder 
is adjustable along the: length of the 
table in 5-in. increments to acéommo- 
date various workpiece lengths. Both 
cylinders tilt upward to a maximum of 
30° for stretch-forming work and are 
actuated and positioned by means of 
small auxiliary cylinder assemblies. The 
piston rods are equipped with air- 
operated gripper jaws that hold the 
work securely yet will not freeze. Hy- 
draulic pressure for operating all cylin- 
ders is provided by an electric motor 
driving a vane-type hydraulic pump 
that obtains its fluid supply from a 
reservoir located inside the table frame. 
Opening and closing of the pneumatic 
gripper jaws located on the end of both 
tension-cylinder piston rods is accom- 
plished by operating a selector valve on 
jaw. 

The machine handles sections up to 
40 ft. in length of any shape and many 
materials. It not only straightens the 
stock by establishing a “set” in the 
metal through a slight predetermined 
stretching of the material but also can 
be used in conjunction with a die for 
stretch-forming the workpiece to con- 
tours up to 30°. It has a pull capacity 
of 40 tons with a 19-in. stroke on each 
hydraulic piston, but it can be built in 
higher or lower capacities to meet the 
varying requirements of straightening 
work. 

Control over straightening and 
stretch-forming operations is main- 
tained at a central control panel con- 
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taining valve levers for actuating the 
tension-cylinder piston rods and a vari- 
able sensitive hydraulic control that 
permits manual regulation of the ten- 
sion applied to the work. The adjust- 
able tension cylinder can also be oper- 
ated by remote controls located on the 
assembly. Hufford Machine Works, 
Inc., Los Angeles. 


Etched Glass Radii Charts 


Etched glass radii charts are avail- 
able for use with optical comparator 
and  contour-measuring projectors. 
They can be furnished in either “‘Mirror 
Image” clear glass or “Right Image” 
optical ground glass. 

Chart ‘‘A”’ is designed for use with 
20 lens. This chart will measure 
radii from 0.005 to 0.312 in., inclusive, 
in increments of 0.001 in. Chart “B” 
is designed for use with 25% lens. 
It will measure radii from 0.005 to 0.250 
in., inclusive, in increments of 0.001 in. 

Chart ‘‘C” is designed for use with 
31.25 lens and will measure radii 
from 0.005 to 0.204 in., inclusive, in 
increments of 0.001 in. When _ the 
charts are used with lenses of double 
the magnification specified, the figures 
are divided by two, and chart ‘B”’ 
is suitable also for use with a 100 X lens, 
in which event the figures are divided by 
four. Hy-A-Log Company, Chicago. 


Lear Linear Actuators 


The new Model ‘‘400” Series of linear 
actuators, weighing:as little as 3.05 lbs., 
have been built to meet a demand for an 
efficient method of converting electrical 
energy into linear actuating force with 
the least possible weight and size, yet 
giving the required power. These ac- 
tuators are designed to operate under 
loads up to 400 Ibs. of compression or 
tension. They require low power, 24 
28 volts, and have low current drain 
on the electrical system. In size, the 
“400” model is less than 5 in. wide, 
and less than 7 in. long, including the 
limit-switch control box and the ther- 
mal protector. The extension length 
ranges from 14’/s to almost 25 in. 
Exact positioning under all conditions is 
claimed by the maker. 

Control boxes are equipped with 
limit-switch control of two or three or 
more positions. Incorporation of the 
“Fastop” clutch eliminates any over- 
travel. A movement of a few thou- 
sandths of an inch disengages the driven 
dise of the clutch from the driving 
dise, which is secured to the armature 
shaft. Gear reduction ratios are avail- 
able in various combinations. Position- 
indicating transmitters for visual check 
are also available. 

The motor runs at average speeds of 
9,000 to 11,000 r.p.m. and is designed 
only for intermittent duty. Special 
designs can be furnished for continuous 
duty. Controls that respond auto- 
matically to changes in temperature are 
available. Immersion elements for use 
with air, oil, or glycol, as well as manual 
controls, can be supplied. 

Aircraft applications for the 400 
series of linear actuators include air- 
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The Lear Model 400E electrical linear actuator with temperature control. 


filter doors, intercooler shutters, car- 
buretor air duct shutters, trim tabs, 
dive flaps, oil cooler shutters, and 
glycol cooler shutters. Lear, Inc., 
Piqua, Ohio. 


Tube-Flaring Machine 


The Model DF Leonard Tube Master 
was developed at the request of major 
aircraft manufacturers to produce a 
double thickness of metal on the flange 
of flares, thereby tending to enable the 
tube to hold a much greater working 
pressure and prevent failure at the tube 
connection. While the machine is in- 
tended for nonferrous tubing in sizes 
of '/s to '/2 in., special dies can be fur- 
nished to handle annealed ferrous tub- 
ing in sizes of '/s to 3/gin. It is entirely 
pneumatic in operation and requires an 
average of 100 lbs. of air pressure. 

To produce double flares, the operat- 
ing lever, which indexes at three posi- 
tions, is pressed to open the dies for 
insertion of tubing. Then, by moving 
the lever to the other two positions, 
the flare is completed. Double flares 
can be produced at the rate of 400 to 
600 flares per hour, depending upon 
the aptitude of the operator. The over- 
all size of the machine is height, 42 in.; 
width, 20 in.; length, 28 in. Weight 
packed for shipment is 450 Ibs. Leon- 
ard Precision Products Company, Gar- 
den Grove, Calif. 


Sighting Panel for Navy Corsairs 


A bullet-resistant glass panel of high- 
precision quality is used directly as a 
gun-sight reflector on Navy Corsair 
fighters. The panel is installed in front 
of the pilot. It gives armor protection 
along with greatly increased visibility 
and sighting accuracy. 

The “‘night-fighter panel” is made of 
laminated plate glass, 1'/2 in. thick, 
and weighs approximately 50 lbs. De- 
velopment of the panel made it pos- 
sible to eliminate a reflector plate usu- 
ally used for sighting. A_ special 
method is used to select glass that is 
free of optical defects and might inter- 
fere with proper functional use of the 
gun sight. Precision grinding and pol- 
ishing, followed by resurfacing of the 


glass after lamination, produce the re- 
quired optical qualities. . Libby-Owens- 
Ford Glass Company. 


Hermetically Sealed Electric Meters 


In applying the principles of vacuum- 
tube sealing, in addition to other design 
refinements, engineers are stated to 
have achieved true hermetic sealing 
in a group of newly perfected, hermeti- 
cally sealed 2'/s-in. and 3'/2-in. elec- 
trical indicating instruments. 

By building the mechanism into a 
protective cuplike frame and then seal- 
ing the glass cover to the metal rim, 
hermetac sealing has been effected with 
a minimum number of seals. There 
are no rubber gaskets or cement 
seals. 

Tests are reported to have proved that 
the instruments can be immersed in 
boiling brine solution for weeks, or 
frozen to —40°F., without deteriora- 
tion of the seals. The window-sealing 
process was developed and _ perfected 
in cooperation with the engineers of the 
Corning Glass Company. 

Windows are of double-thickness 
tempered glass, are processed for solder 
sealing, and are highly resistant to 
shock. Completely dehydrated, the in- 
struments are filled with dry air at 
sea-level pressure. A newly designed 
crowned crystal permits greater scale 
length, reduces shadows, and makes 
for better visibility. Magnetic shield- 
ing makes possible interchangeability 
on any type of panel without affecting 
calibration. For extra radio-frequency 
shielding, the instruments can be sup- 
plied silver plated. 

Silver-clad beryllium copper hair- 
springs reduce zero shift at all tem- 
peratures. The standard Kovar glass- 
bead type terminals with solder lugs 
and the special phosphate finish on the 
case (which meets a 200-hour salt spray 
test) are among the features incor- 
porated in the new instruments. The 
meters are available in all d.c. ranges. 
Type HM 2 is directly interchangeable 
with A.W.S. type MR 24 and 25. 
Type HM 8 is directly interchangeable 
with A.W.S. type MR 34 and_ 35. 
Marion Electrical Instrument Com- 
pany, Manchester, N.H. 


Flush-Surface Rivet 


Manufacturers who are experiencing 
rivet difficulties will find a solution to 
many buckling, sealing, project- 
ing-head riveting problems in a flush- 
surface rivet. The new rivet is d 
signed with a soft malleable head that 
flares out in the shape of a truncated 
cone from the stem, with a thickened 
edge portion extending above its top 
surface. 


This edge, when the rivet is 
driven, is extruded as a flush extension 
of the head. 

Of particular value for fastening thin 
lightweight metal sheets, the rivets can 
be manufactured in various sizes and 
dimensions to fit the particular types of 
sheets to be riveted together. Thoug! 
they can be made of any malleable 
metal, most of the experimental work 
was completed with aluminum alloys 
of the type currently used in aircraft 
construction. 

In making experiments, it was found 
that in former types of riveting, where 
holes are driven in the metal sheets «nd 
projecting-head types of rivets are used, 
the sheets are deformed and the head is 
driven into the depression formed in the 
surface of the sheet beneath the rivet 
head. An uneven surface across the 
joint results and liquids often seep 
through beneath the rivet head. Th 
same is true when riveting is closely 
spaced, because of the buckling of the 
metal sheets between the rivets. 

The outstanding feature of the new 
development lies in the thickened edge 
of the head which provides the neces- 
sary additional metal to fill the ce- 
pression in the top of the metal sheet 
thus making a tight joint for the rivet 
head and the overlapped sheets and 
giving greater strength for the holding 
surface of the head. The added hold- 
ing strength, made possible by the 
resulting increased surface area, is 
especially valuable in riveting thin 
metal sheets where failure frequently 
occurs by one sheet tearing away from 
the rivet. An additional advantage is 
obtained from the flush-surface head 
design because the projecting head 
of the older type rivets is eliminated. 
The Glenn L. Martin Company 


Trunnion Fixtures 


The use of trunnion fixtures in the 
building of many assemblies of planes 
has reduced man and manufacturing 
hours and improved working conditions 
by decreasing fatigue. This type of 
fixture, which permits the assembly 
to be turned over while remaining in 
the fixture, also increases the safety 
factor. 

Each of the trunnion fixtures in use 
has been designed for the particular as- 
sembly that is to be built in it. For ex- 
ample, at one time the center crown of 
the B-26 Marauder was placed in a 
convex riveting rack to be riveted from 
the upper side. It was then moved toa 
coneave riveting rack, in which it 
could be placed bottom side up, and 
riveting done on the under side. When 
this was completed, the assembly was 
moved back to the first rack. 
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The procedure involved two moving 
operations. The two riveting racks 
also occupied a large amount of floor 
space. Now the center crown is placed 
in the trunnion fixture, which permits 
the assembly to be turned over and 
which can be locked in four different 
positions. It eliminates one fixture, 
as well as the necessity of moving the 
assembly from one to the other. The 
trunnion fixture also facilitates the 
addition of subassemblies to the center 
crown, making inspection much easier 
and quicker. Some of the new fixtures 
can be locked in a great number of posi- 
tions, such as the aft tail stabilizer of 
the B-26 which can be locked at twelve 
different angles. 

These fixtures are being used exten- 
sively on the B-29 nacelles not only for 
small subassemblies but also for the 
larger assemblies, where they save both 
time and man power and improve the 
quality of the work by making the dif- 
ferent parts more accessible and con- 
venient for the worker. The Glenn L. 
Martin Company. 


Piston-Type Air Pressure Clamps 


A production gain of 15 per cent, 
with no additional personnel and a 
marked reduction in arm and hand 
fatigue of the operators on stretch 
presses, is claimed to have been made 
through the development of piston- 
type air-pressure clamps. The new 
device eliminates the necessity for 
C or other type clamps on most opera- 
tions. 

In addition, the new clamps are said 
to have improved practically all other 
phases of the work. The more than 
00 lbs. of pressure they make possible 
have proved ample for holding all parts 
securely in the presses. Man-power 
shortages have been alleviated, for 
women can now perform many of the 
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jobs formerly done only by men. Now 
the operators have only to set the clamps 
within operating tolerances when the 
first part is run through. No other 
adjustment is necessary. The parts are 
fitted into the machine, the pressure 
clamps controlled by a set of levers, and 
the stretching operation is completed in 
the normal manner. 

At the present time the clamps are 
being used only on presses where parts 
to be stretched have a constant contour. 
However, experiments are under way 
to make them adaptable for other types 
of clamping jobs. The Glenn L. Mar- 
tin Company. 


Comparator Apparatus 


Model C1000 Faxfilm comparator 
apparatus for making surface inspec- 
tions is compact and portable. One 
side of a piece of clear plastic film is 
softened by use of a small amount of 
solvent so that when it is pressed onto 
any surface it penetrates every uneven- 
ness of the surface. After a specimen 
frame has been made it is inserted in 
the right-hand frame holder. <A stand- 
ard-finish frame is inserted in the left 
frame holder. By means of two rheo- 
stats the intensity of the light is equal- 
ized for the two projectors. The frame 
holders are inserted in the two projec- 
tors, and the images are thrown onto a 
screen through reflectors. 

The frame holders can be shifted fo 
bring any portion of the Faxfilm into 
any position on the screen to permit 
surface inspection and comparison. 
The standard enlargement with the 
Model C1000 is 100 diameters. The 
microprojectors are equipped with 1- 
in. focal lenses, which require a focal 
length of 100 in. This length is pro- 
vided by the distance from the lenses 
to the reflectors and back to the screen. 
Rex D. McGill, Cleveland. 


The development of piston-type air-pressure clamps has resulted in a production gain of 15 
per cent with no additional personnel and a marked reduction in arm and hand fatigue of the 
operators of stretch presses at The Glenn L. Martin Company. 
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Film Shows Operation of the AT-21 


Gunner 


The AT-21 Gunner is the title of a 
motion-picture film that shows how 
this twin-engined airplane enables pilots 
to make the transition from single- 
engined planes to the heavier bomber 
types. Flight scenes portray the rate 
of climb, the stalling characteristics 
and the maneuverability of the AT-21 
airplane. Produced for the Fairchild 
Engine & Airplane Corporation, the 
picture is a companion film to Fair- 
child’s PT-19 Trainer, which has been 
widely shown by schools, colleges, indus- 
trial plants, aviation groups, engineer- 
ing societies, service clubs, ete., through- 
out the country. 

Scenes filmed “at the Dura- 
mold Division show how lightweight 
construction enables the AT-21 to at- 
tain unusually high speeds. Other 
scenes, made at the Al-Fin Corpora- 
tion, demonstrate how pure aluminum 
fins are bonded to steel cylinder walls. 
The sound track carries narration in 
nontechnical language explaining the 
25-min. film. The Princeton Film 
Center, Princeton, N.J. 


New Technique to Measure Engine- 
Propeller Efficiencies 


A new technique for measuring the 
efficiency of engine-propeller combina- 
tions is being used in flight tests. It 
involves the use of a Bolex movie cam- 
era coupled to an intervalometer set to 
take four frames per sec. and an ac- 
curately constructed screen grid to 
provide a graphlike series of pictures. 
From these the performance of the 
various propellers and the engine can be 
calibrated. 

The camera is mounted rigidly 5 ft. 
behind the screen. The grid is formed 
by fine wires spaced with great accuracy 
just 1.2 in. apart, both horizontally and 
vertically. It is 30 in. high and 120 in. 
long. When placed 1,000 ft. from a 
runway, each square measures 20 ft. of 
runway. 

Knowing that '/,; sec. elapses between 
each exposure and that each square on 
the grid covers 20 ft. of runway, the 
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Measuring the efficiency of engine-propeller combinations by the use of motion pictures 
taken through a screen grid at the Flight Test Department of Ranger Aircraft Engines Division, 


Fairchild Engine & Airplane Company. 


engineer can readily determine many 
things about a flight from the motion 
picture of it. 

In a take-off test, the length of the 
airplane’s ground run can be measured, 
the acceleration rate determined, and 
its rate of climb ascertained. The 
angle of climb is shown by a black 
stripe painted along the centerline of 
the plane. 

Used to gather landing data, the 
equipment shows the landing speed, 
rate of descent, angle of descent, and 
ground roll. By measuring the glide 
path with engine throttled, it is also 
possible to determiné the lift/drag 
ratio of the airplane. The same tech- 
nique can be used for measuring speed 
runs, 

In practice, the film shot during a 
test is projected and a graph is drawn 
fromit. By comparing such graphs, the 
efficiencies of the various propellers 
can readily be compared. Ranger Air- 
craft Engines Division, Fairchild En- 
gine & Airplane Corporation. 


High-Speed Hydraulic Rams 


Using 4,200 Ibs. per sq.in. as the basic 
pressure, a group of lightweight steel 
rams is available for assisting motiva- 
tion or supplying force in many applica- 
tions. Sizes available vary from ! 
to 6 in. in diameter. They supply 
forces of 500 lbs. to 40 tons if used with 
standard foot-power units or motor- 
driven pumps and valves manufac- 
tured by the company. 

Most of these rams can be furnished 
with spring return. When used with 
l-cu.in.-per-stroke foot-power units, 
movements from 0.1 to 4 in. result. 
Reimuller Brothers Company, Franklin 
Park, 


“On and Off" Flasher Operates 
Blinking Lights for Landing Fields 


The new Reco Thermo Flasher No. 
4188, operating a magnetic relay and 
lamps, makes it possible to mark the 
boundaries of an emergency airplane 
landing field at night with lamps flash- 


ing “On and Off.” It is designed so 
that the lamps will remain lighted de- 
spite failure of the flasher. 

The unit is supplied in a cylindric 
metal container 1'/» in. in diameter by 
1'/,; in. long. The complete flasher 
weighs approximately 2 oz. It is 
made with a standard four-prong base 
for quick and easy replacement in a 
radio-type socket. Under normal con- 
ditions the unit will start flashing at 110 
volts in from 3 to 5 sec. Reynolds 
Electric Company, Chicago. 


Dimpling Process for New High- 
Strength Aluminum Alloys 


A successful method for dimpling 
high-strength, heat-treated aluminum 
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alloys in all thicknesses up to 
including 0.081 in. utilizes a tool that 
fits the standard dimpling machin 
The procedure is reported to be simpk 
inexpensive, rapid, and easily taught 
to the operator. It produces strong 
well-formed dimples in_high-strengt! 
aluminum alloys without radial or cir- 
cumferential fractures. The success 
of the process is attributed to the fact 
that the metal is formed in such a man- 
ner that the stresses are distribute 
over a wider area, eliminating stress. 
concentrations and their consequent 
fractures. Information about this proc- 
ess, for which patent applications hay: 
been made, will be sent to any inter- 
ested concern. Ryan Aeronautica! 
Company, San Diego, Calif. 


Internal-Measuring Instrument 


The Model N-5 internal measuring 
instrument embodies both mechanical 
and electrical principles and is some- 
times referred to as the “‘hole checker.” 
This comparator-type instrument is 
equipped with an electric gaging hea 
known as the Electrigage, an improved 
amplifying device with a ratio of 2,500 
to 1 developed jointly by the maker oi 
the instrument and the Westinghous 
Electric & Manufacturing Company 
Other amplifications may be had on 
special order. 

A new type of electrical magnification 
causes instantaneous action of the in- 
dicator hand. There is no lag, and the 
stylus has a feather touch so that gaging 
pressure need never exceed 3 oz. A 
fine-adjustment knob is used in obtain- 
ing a zero setting. An automati: 
stabilizer prevents ordinary voltag 
variations from affecting the accuracy 
of the readings. 

The N-5 is normally used at the benc! 


The Sheffield internal measuring instrument, developed jointly with the Westinghouse Elec- 
tric & Manufacturing Company, has a gaging head that includes minimum and maximum gaging 


diameters of 0.370 and 12 in. 
to and including 0.240 in. in diameter. 


pecial gaging arms can be supplied for checking holes down 
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in receiving-department inspection or 
in the toolroom or gage laboratory 
for checking master and working ring 
gages, setting snap and length gages, 
checking tools, and other high-preci- 
sion work having one or more inter- 
nal dimensions. Precision blocks or 
masters are used as a reference in set- 
ting up the instrument. A limit-switch 
arrangement operating two red signal 
lights assists the operator in making 
the setup and in properly positioning 
the work for checking. 

The gaging range includes minimum 
and maximum gaging diameters of 
0.370 and 12 in., respectively. The 
surface plate is adjustable vertically. 
It is possible to explore a hole 3 in. 
deep for diameter, taper, bell mouth, 
and out-of-round conditions. The in- 
strument can also be supplied with 
special gaging arms for checking holes 
down to and ineluding 0.240 in. in 
diameter. The maximum gaging depth 
from the surface plate to the center of 
the diamond points on these arms is 1 
in. The linear seale is of the balanced 
type having a total range of 0.0012 in. 
All critical and exposed parts are 
chrome plated for longer life. Tung- 
sten carbide is used at points of contact 
to minimize wear. The Sheffield Cor- 
poration, Dayton, Ohio. 


Laboratory to Study Jet-Propulsion 
Fuels 


A laboratory for the study of fuels 
and lubricants for jet-propulsion air- 
craft has been built and put into opera- 
tion at Wood River, Ill. The labora- 
tory, a complete, full-scale installation, 
was designed to study the action that 
fuels undergo in jet combustion. A jet 
burner, whose size and construction re- 
main a military secret, has been in- 
stalled; fuel is furnished by ten 5,000- 
gal. tanks; and compressed air, neces- 
sary for jet combustion, is supplied by : 
1,000-hp. compressor. 

Combustion of such a character re- 
quires new basie research, and new 
studies of burning characteristics of 
possible fuels have been undertaken. 
By means of elaborate electrical re- 
cording devices located in a_ heavily 
soundproofed control room, the new 
laboratory is compiling performance 
records on fuels suitable for use in jet- 
propulsion and combustion-turbine en- 
gines. In addition to surveying fuel re- 
quirements and determining character- 
istics and qualities of fuels most ef- 
ficient. for jet combustion, the labora- 
tory is also at work developing new ex- 
perimental apparatus for further use 
in this type of research. Shell Oil 
Company, Inc. 


Film Shows Instrument Operation 


The Attitude Gyro is a sound motion 
picture demonstrating this Sperry aero- 
nautical instrument in action, installed 
ina P-47 fighter. The 16-mm. film is 
black and white, with sound track, on a 
Single reel of 15-min. running time. It 
ls available through advance booking 
for all interested groups. Sperry Gyro- 
scope Company, Inc., Central Film 
Service, Great Neck, L.I., N.Y. 
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Open-End Bar Shears 


Open-end vertical bar shears, de- 
signed in ten sizes and with ram pres- 
sures of from 25 to 300:tons, offer shear- 
ing capacities for rounds ranging from 
1 to 3 in. 

The open-end feature is stated to rep- 
resent a major improvement over con- 
ventional closed-end shears, enabling 
quicker and more accurate handling and 
making the shear blades easy to see and 
change. The new shears also have the 
advantage of being adaptable for punch- 
ing and plate and angle shearing. The 
ram is machined for attaching various 
types of punching-tool arrangements, 
including single, double, or triple gaged 
units; cluster punches; or floating 
punches. 

Frames of the new machines are 
constructed of rolled steel plate, with a 
heavy steel throat section welded into 
place. The multiple-jaw type clutch 
has a positive automatic kickout for 
stopping the ram at the top of the 
stroke. The flywheel is mounted in 
roller bearings located within the frame 
for safety and to eliminate an overhung 
load on the bearings. A V-belt motor 
drive provides quiet operation and re- 
duces shock load on the motor. 

Pressures, capacities, and general 
specifications of the machines are given 
in Bulletin 317. Thomas Machine 
Manufacturing Company, Pittsburgh. 


Spring-Steel Latch 


Thespring-steel Speed Nut Latch No. 
1663 has been developed for instant 
attachment and removal of box covers, 
access doors, panels, and inspection 
plates. The spring arms of the latch 
snap over ball or grooved studs to 
provide firm attachment, yet the studs 
may be quickly withdrawn. The latch 
is available in five material thicknesses 
to provide the desired degree of pull-out 
tension. Three styles of ball studs are 
available, drilled and tapped for 6-32 
screws, threaded shank (6-32 thread), 
and plain shank for riveting. These, 
as well as the grooved stud, are pro- 
vided in various lengths to suit applica- 
tion requirements. Tinnerman Prod- 
ucts, Inc., Cleveland. 


Plastic Blind Grommet 


The noninflammable plastic blind 
Des-Grommet is offered for insulation 
and protection of cables and lines pass- 
ing through bulkheads of ships and air- 
craft and for hindreds of applications 
of electrical insulation. It is composed 
of two parts, molded from a special 
noninflammable formula of Lumarith 
and prepared especially for the maker 
by the Celanese Corporation. The two 
parts are so designed that they may be 
applied from one side only by means of a 
special tool. To install the grommet, 
it is slipped onto a special tool and 
thrust through a hole in the partition. 
As the grommet is drawn together, an 
undercut section on one half is engaged 
with a spring locking section on the 
other. The tool then forces the two 
sections together, locking them into one 
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The Victory Manufacturing Company's 
noniriflammable plastic blind 
for insulation and protection of cables and 
lines. These grommets are available in 
transparent plastics and in a wide range of 
colors. 


integral unit at the point at which the 
partition stops further movement. 

The grommets are furnished in a wide 
range of sizes to accommodate cables 
and tubes from !/, through 2 in. in di- 
ameter. Two sizes are supplied for 
different wall-thickness measurements: 
one for !/3 to !/s-in. in thickness and 
the other for bulkheads !/2 to 1 in. 
thick. 

By the addition of an exterior pres- 
sure ring, which is installed over the 
cable and locked into the grommet, the 
installation may be made pressure- and 
watertight up to 25 lbs. per sq.in. 
An unlimited range of colors is available 
in suitable plastic materials. Colors 
may be used for identification purposes, 
while the clear grommets facilitate in- 
spection. Victory Manufacturing Com- 
pany, South Pasadena, Calif. 


(Continued from page 104) 

Planes to Burn. Frank J. Taylor. 
This article deals with the problems of 
disposing of surplus U.S. warplanes. ° 
Explaining why there are surplus air- 
craft and differentiating between the 
various causes for such surplus, the 
article also tells of the methods by 
which the planes are disposed of and 
utilized. It relates the functions of 
the Aviation Division of the Surplus 
War Property Administration and de- 
tails the processing of a surplus air- 
plane by this division. The Saturday 
Evening Post, March 17, 1945, pages 
20, 105, 106, 2 illus. 

Flight Pay in the Services. Tlic 
pay received by flying personnel of 
the U.S. Navy, Coast Guard, Army, 
and Marine Corps is listed in tabular 
form. The table and supplementary 
explanations show base pay, base- 
plus-flying pay, base-plus-flying pay 
plus foreign service, rental, subsist- 
ence, allotments, and longevity pay. 
Flying, April, 1945, pages 50, 156. 

1945 Catalogue and Directory. 
Firms supplying equipment and serv- 
ices relating to aircraft and airport 
construction and maintenance are 
listed. The listings appear under 
headings classifying 660 different items 
used in the aeronautical industries. 
The list includes United States and 
Canadian firms. Commercial Avia- 
tion, February, 1945, pages 42-92. 
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@ Mission of the gutomatic pilot is precision | sibility of The Ohio Rubber Company: \t takes 
flight. Instantly, it detects and corrects the | 9 completely qualified organization to fulfill 
smallest deflection. lt isa mechanical “nerve such responsibilities successfully. \t may be 
center" whose sensitivity tO yariations from © summed UP in one word 
fixed course far ex in. | 
by yack & mechanical molde 
of military and commercial airplanes. \mpor- synthetic rubber together with modern prot 
tant elements of the gutomatic pilot are the esses for bonding rubber and synthetic rub- 
rubber parts ‘\lustrated- Production of these ber to metals and other materials. May We 
vital parts to exacting standards is the respon direct this versatility to YOUR requirements! 
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